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Gas Blast Furnaces. 


In our issue of November 14, 1889, we 
showed some gas blast furnaces of various 
designs, built by the American Gas Furnace 
Co., of No. 80 Nassau street, New York. 
With this we give illustrations of other styles 
of furnaces, showing some special adaptation 
to particular purposes. 

The principle upon which the furnaces 
work was fully explained in our former arti- 
cle, and it is only necessary to ‘say here that 
heat is supplied by a mixture of gas and air, 
the latter being supplied at a 
pressure by some form of blower, 
while the gas is drawn in by in- 
duction just before reaching a 
distributing ring, from which the 
combined air and gas enter the 
combustion chamber through 
tangential openings, giving the 
flame a very rapid circular motion. 

The furnace shown on this page 
is for use with a muffle, the 
general form of which is similar 
to that of the door in front, the 
bottom of the muffle being 18x 
19’ in size. Under this muffle is 
-the combustion chamber spoken 
of, the products of combustion 
passing up about the sides, and 
over the top of the furnace. The 
furnace may be used, however, 
without the muffle, such a fur- 
nace having been put into the 
surgical instrument works of F. 
G. Otto & Sons, this city, in 
which a plain slab of fire-brick 
replaces the muffle, and on this 
the dies or other objects to be 
heated are placed. The heat isso 
distributed as to be perfectly even 
over the entire surface of the 
slab, and some large dies used for 
drop-forging parts of  instru- 
ments, and which had been re- 
peatedly broken by quenching 
them after heating in charcoal, 
have been hardened with uniform 
success in this furnace, a number 
of the dies being heated simul- 
taneously. On page 2 a smaller 
muftle furnace is shown, which 
may be used in the same way, 
the mufile or plate being in this 
case 54x10, and the furnace 
small enough to stand on a bench. 
Of the other furnaces shown on 
page 2, one was built for the steel 
works of Benjamin Atha & Co., 

Newark, N. J., and its object, as 

specified in the order, was, ‘* To feed an auto- 
matic machine with 2” iron rod at a white heat 
continuously, and at the rate of two feet per 
minute.” The rod is inserted from the rear 
of the furnace, which is 4 feet in length, the 
burner covering half of this length, and the 
waste heat being utilized in preparatory 
heating before the burner is reached. The 
burner itself is graduated in strength, so that 


” 


the greater heat is reached just before the | 


rod passes from the furnace to the machine 
in front of it. The conditions to be filled by 


this furnace were quite exacting, as a white | 


heat is next thing to melting, while; if not 
just white hot, the action of the machine 
would be interfered with. These conditions 


are filled perfectly by the furnace, which has 
now been in use for some time. 
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| hour 





accompanying the saving of a pound 


The remaining engraving is of a rivet 
heater, which is made for large establish- 
ments, especially where work is done by 
riveting machines, and it is especially desira- 
ble to keep the rivets at a uniform heat. 
The fire-clay slab B, supported by an 
iron disk A, is heated from above by the 
burner D, the heat being thrown down 
onto the slab 2B, on which the rivets are 
placed. The heat is so regulated as to 
bring the rivets to just the right heat by 
means of the valves shown. The space re- 


quired is 12’ round; available space for 
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Compound and Triple Expansion En- 
gines. 


By JAMES B. STANWOOD. 


In tracing the development of compound 
and triple expansion engines, the most strik- 
ing examples are found in the field of 
marine engineering, for there the advantages 
of 
fuel are more numerous and of greater mag- 
nitude than in mill or stationary engineer- 
ing. This will explain, therefore, why, in a 
paper or two on this subject, the marine engine 


will figure so conspicuously ; for it is by 
comprehending thoroughly what has been 
accomplished here, that the principles in- 
volved can be successfully carried out else- 
where. 

It was not so many years ago that the leading 
type of marine engine consisted of one cylin- 
der operating one crank, the steam pressure 
being about 60 lbs. to the square inch; the 
condensers for such engines were jet or 
surface condensers, according as the con- 
densing water was fresh or salt. These 
engines usually propelled their ships by 
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still 
River, 
examples of an earlier type of engine, a ma- 


means of paddle-wheels. There re 


main on the Sound and the Hudson 


chine of great merit, in which the boiler 
pressure is only 80 Ibs. to the square inch. 
It is doubtful whether, in point of speed 
or elegance, the steamers equipped in this 
manner have ever been greatly excelled. 
On.our great lakes, most of the boats have 
propellers, until few 
years, all the engines there have been of the 
simple condensing type, but with double 
cylinders and cranks, by which arrange- 
ment more regular turning can be given to 
the screw, and ‘‘ handling” is made easy. 

the Atlantic 
the majority of engines were of the com- 
pound type, in which steam at 80 or 100 


been and, within a 


Six years ago, in service, 
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Ibs. pressure was worked first in one cyl 
inder, then exhausted into a second larger 
one, exhausted into 


which in turn 


denser. 


a con- 
This type of engine, where very 
large power was required, often had two 
large or low-pressure cylinders, called on the 
lakes ‘‘ fog cylinders”; the steam first ex 
panding in the small or high-pressure cyl- 
inder, after which one-half passed to one 
low-pressure cylinder, the other to the 
second 
By this arrangement, known as the *‘ three 
cylinder compound,” three 
employed, giving even turning ; 
the size of the low-pressure cylin- 
ders for engines of large power 
kept 
limits, the strains were relatively 
small, and a slightly earlier cut- 
off could be carried in the low 
The Arizona, 
Alaska, Umbria and Etruria, have 
engines of this type. 


cranks were 


was within practicable 


pressure cylinders. 


To-day the latest ocean grey 
hounds have, almost without ex 
ception, triple compound engines, 
160 
Ibs. pressure, in all cases work 


using steam at 150 or even 
ing with three cranks to each en- 
gine. Such engines expand che 
steam successively through three 
cylinders, though in the case of 
the steamer Lahn there are five 
cylinders three 
cranks, the steam being first ex 


operating on 
panded in two high-pressure cylin 
aers, passing then to one inter 
mediate cylinder, and finally sep 
arating into two 
In the 
ships there are two separate en- 
vines with three cylinders each. 


low-pressure 


cylinders, twin screw 


POWER AND PISTON SPEED. 
A point of interest to be ob 
served in the latest of these re 
markable pieces of machinery 1s 
the increase in piston speea ava 
horse-power that have been ob 
tained, 
Simple condensing engines, 
with cylinders of about 40-inch 
stroke, were run at 60 turns per 
minute, or at a piston speed of 
100 feet. If the 


were greater, the revolutions were 


about stroke 


correspondingly less, This large 
ly held true with compound en- 
gines, though in some of the later 
designs, especially when the three 
cylinder compound type ap- 
peared, a spced of 600 feet per 
minute was obtained with engines of 6-feet 


stroke. Now, however, 800 and almost 
900-feet piston speed are found. On the 
Saale, of the North German Lloyd line, 
with a stroke of 6 feet, I have counted 


repeatedly 63 and 64 turns minute ; 
this gives a pistou speed of 768 feet; on the 
Lahn, with the same stroke, 66 to 68 turns 
per minute, or a piston speed of 816 feet. 


The twin-screw engines of the City of Paris, 


per 


the stroke being 5 feet, have made the voyage 
with an average of 85 turns per minute, or a 
piston speed of 850 feet. It has been reported 
that these engines have been run at 90 turns 
under favorable conditions. 

The horse-power was formerly considered 
enormous when an engine indicated 3,000: 
now, in the case of the Umbria and Etruria, 
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the largest horse-power that has ever been 
obtained from engine is 14,000 (at 
least they are so rated, probably 12,000 is as 


as is reached ordinarily, and 


a single 


high a figure 


even this has never obtained elsewhere). 
With the twin-screw steamers, 16,000 to 
18,000 is the total horse-power, though de- 


veloped in two engines, each indicating 8,000 
to 9,000; this is the case with the City of 
Paris and City of New York, being rated, 
however, at 20,000 horse-power. 

With the increase of power, piston speed 
has also gone 
largely to the 
which it 
with a 
5 expan- 


there 
due 
expansions 
Thus, 
simple engine, 3 to 
sions is the average practice ; with simple 
compound the expansions range 
from 7 to 9, with the triples from 12 to 15. 
The case of Corliss compound, where with 
two cylinders 14 to 20 expansions are found, 
later on. As might be 
of these engines 
water, 


and boiler 


an 


pressure, 


increase in economy, 


increased number of 
has been possible to employ. 
we find from 


engines 


will be considered 
inferred, the weight 
horse-power, boiler, 
has decreased ; for if we increase 
piston speed, and maintain the 
mean effective pressure, a small engine will 
do the work of alarger one. The strains 
exeried on the machinery of compound and 
triple expansion engines are relatively much 


per 
engine and all, 
the 
same 


can 


also 


less than in simple engines, so that the run 
weight of cylinders, 
boilers, is smaller. 


ning frames, as 


well 


gear, 
number of 
the 


as the 
As a result, 
of the entire steam now about 
450 Ibs., where formerly it 600 and 
even 800 Ibs.; this, too, with a boiler pressure 
now of 150 to 160 Ibs. 
ECONOMY FUEL. 
The important feature of these improve- 


weight per horse-power 
plant is 


was 


OF 
ments is, of course, the greater economy ob- 
tained in fuel. To-day 
condensing engines of 
requires 34 to 4 Ibs. of coal per indicated 


With Corliss non- 


ordinary size, it 
horse-power per hour, this being an average 
for a week’s run, With triple expansion 
engines 1% to 2 lbs, of coal is used per indicated 
horse-power per hour, day in and day out, 
and these in fre- 
quently lower when working aig the most 
The tot: 


figures each case are 


favorable conditions. 1 amounts of 
fuel used per day, how- 
ever, are enormous, the 
Umbria and Etruria 
burning each 315 long 
tons every 24 hours ; 


the Saale developing 
7,200 horse-power, and 
the Lahn a slightly 
greater horse-power, 
burn each about 145 


long tons in the same 
time. The advantages 
obtained by triple com- 
pounding are not all on 
the side of economy of 
fuel; it is doubtful, if 
this were 
lacking, the 
have 


advantage 
whether 
type would not 
been finally adopted be 
cause of other valuable 
features. 

To trace out the rea- 
son for the superior 
economy, and the other 
important advantages, 
is, partly the design of 
this paper. 
THE POWER 

POUND ENGINES 

MEASURED BY THE 

SIZE OF LOW-PRES- 

SURE CYLINDER, 

Engineers, in speaking with one another 
about the power of fre 
quently state the bore and stroke of the 
cylinder, by which a good idea of the power 
this assumption always being 
and 
general 


OF COM 


Is 


simple engines, 


is conveyed, 
that the steam revolutions 
expansions, with 
So with compound or triple ex 


pressure, 


agree roughly 


practice. 


pansion engines, the size of the low-pressure 


cylinder, other things equal, gives the same 


idea; which means in each case that, no 


matter What the size of the high-pressure, 
and 


or 


high-pressure intermediate cylinders 





AMBHRICAN 


are, the horse-power with same boiler press- 
ure, revolutions, and grade of expansion, is 
constant for a given size of low-pressure cyl- 
inder. 

That the sizes of these smaller cylinders do 
affect the In a 
simple compound engine, with one high and 


not case is shown thus: 


‘one low-pressure cylinder, let the low-press- 


ure cylinder have four times the cubic con- 
tents of the high-pressure cylinder. If now 
the high-pressure cylinder, full of steam at 


mma TTT 


y ye BUM Ut 
f in Pa iy 











MACHINIST . 


. 


same low-pressure cylinder, let the high- 
pressure cylinder be larger than before—for 
instance, 4 instead of 4+ the volume of the 
low-pressure cylinder. If its whole volume 
is now expanded into the low-pressure cylin- 
der, it expands three 
eight expansions, as above, the proportion of 


times, and to obtain 


the whole volume discharged into the low- 
pressure cylinder must be 2; for 2 is 4 of 3. 
So when the cut-off is 2 the stroke on the 
high-pressure cylinder, we obtain eight ex- 


waa Jue 


ers Yi} 
ass 


ge 


UYU 





‘a FFLE Fu RN 


Rop FURNACE. 


80 Ibs. absolute pressure, discharges its entire 
contents into the low-pressure cylinder, the 
steam will fill four times the space, and will 
exert } of its original pressure, or °° = 20 
Ibs. absolute. It has expanded four times. 
If only the high- 
pressure cylinder is discharged into the low, 
it will fill eight times its original volume, and 
have + of exerting 
then only 10 lbs. absolute pressure—expand- 
eight 
steam were cut off at 


one-half the contents of 


its original pressure, 
This would be the case if 
stroke in the 
Again, with the 


ing times, 
one-half 


high-pressure cylinder. 
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pansions, the same as obtained at 4 stroke 
cut-off when ratio of cylinders is 4 to 1. 

In either case, 
ure and piston 
performed. 

The size of the high-pressure cylinder 
and the cut-off on same vary inversely—the 
smaller the cylinder the later the cut-off. the 
larger the cylinder the carlier the cut-off for 
any given number of expansions. 

It is true, however, that a greater maxi 
mum power can be obtained in case the high- 
pressure cylinder is large, than when it is 


with the same boiler 
the work is 


press- 


speed same 
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small, because when working at the latest 
cut-off a smaller number of expansions can 
be obtained with a corresponding larger 
mean effective pressure ; let the latest cut-off 
obtainable with a given valve gear be 3 
on the high-pressure cylinder, the minimum 
number of expansions will be, cylinders 4 to 
14+32=- 54 expansions; when cyl 
inders are 3to 1,3 + 2 = 'Y = 4 expan 
This is way a different case 
that by a Corliss and a 
Buckeye engine with the same bore of 
cylinder, and same piston speed ; the valve 
gear of the gives the latest cut-off 
at about 8 or 2% expansions, the valve gear 
of the latter gives latest point of cut-off 
about 2 or 18 expansions; yet both of these 


16 
5 n— 


in 
shown 


sions. no 


from 


former 


engines are rated and operated at about 
4 expansions, and give the same _ power, 


other things.being equal. 
- Re = 
The American Patent System. 


D. WALTER Brown, Pua. D. 


WHAT IS REQUIRED OF THE INVENTOR. 


I. 


An inventor with a patent is not an odious 
monopolist; on the contrary, he is one of the 
world’s benefactors, for he has given to the 
world knowledge that before him it had not, 


that is appropriate to the increase of its 
wealth and welfare. 
This is the view of the American patent 


law, and on this idea our patent system is 
founded. In theory, a patent is a grant by 
the Government of a certain exclusive right 
of making, using and selling to that man 
who has tirst conferred upon the people of 
the Government the knowledge necessary to 
enable them to make use of something 
which, before his time, they knew not how to 
use. Onthe one hand, the inventor comes 
bringing the product of his mind, and pub- 
lishing it to all the world on the records of 
the Patent Office. On the other hand, in 
return for that publication, the Government 
gives to him the exclusive privilege, for a 
time, of making, using and selling his inven- 
tion. After that time the invention is to be 
free to all the world. 

It is evident that this relation of the invent- 
or to the Government 
involves certain indis- 
pensable conditions, 
and first, that the in- 
ventor shall really be, 
as he professes to be, 
the first to make known 
to the world the dis- 
covery embodied in 
the invention and claim- 
ed in the patent; for, 
if another were the 
first, then that other, 
and not the alleged in- 
ventor, would be he 
who had conferred the 
benefit. Or if, before 
our inventor had made 
his invention, the thing 
he claimed were gener- 
ally known, then, as he 
would add nothing to 
the stock of knowledge, 
he would not have 
given the equivalent for 
a patent, and a patent 
to him would exclusive- 
ly appropriate to him a 
right which had before 
belonged to all. 

So, again, it is nee- 
essary, in order to ob- 
tain a patent, that the 
invention shall be useful; that that it 
shall not be purely visionary and imprac- 
ticable, like a scheme for perpetual motion, 
nor aim at immoral or injurious results. 
But it is only necessary that some benetit 
shall be conferred by the invention—not a 
great but The law recognizes 
that, in general, the extent of the use of an 
invention, and the value of the monopoly of 
the patent, will depend on the usefulness 
of the patent, and it does not undertake to 
on the man’s 
It merely says he patent 
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an entirely frivolous, impossible or immoral 
thing. 

Finally, it is evident that an inventor only 
bestows that benefit on the world, which 
is the sole condition on which he can obtain 
a patent, when he publishes to the world so 
full and complete an account of his invention, 
that another can take that account, and from 
it make and use the patented thing. With- 
out such sufficient description, the primary 
object of our patent law—to add to the sum 
of beneficial knowledge—would not be at- 
tained. 

Thus the patent law requires of the in- 
ventor these three things: 

1. That he shall be in fact and in truth the 
first inventor. 

2. That his invention shall be in some de- 
gree useful. 

3. That he shall publish to the world, in 
the records of the patent office, an account, 
called a specification, sufliciently full to 
enable others, who are skilled in the art or 
business to which the invention relates, to 
make and use the invention. This record 
remains for the information of the world, so 
that, after the limited life of the patent, all 
skilled in the art may freely employ the in- 
vention. 

It is the theory of our law, and the fact 
agrees with the theory, that the Patent Office 
shall be a storehouse of knowledge, useful 
to the worla’s progress. The informasion 
furnished by the inventur to its records is 
the benefit in return for which the Govern- 
ment protects him in his exclusive privileges 
for a limited time. 

The nature of this privilege, the priority 
of invention, and the sufficiency of the speci- 
fication, will be treated of in the next article. 


me 


Shipbuilding in Britain. 





Iron shipbuilding has progressed with an 
activity which is absolutely without parallel. 
In all our ports there has been an abundance, 
a superabundance one might say, of work. 
Overtime has been resorted to very generally 
in order to keep pace with the orders on 
hand ; but cven this device has not been suf 
ticient for the purpose. Wages have gone 
up in all branches of the iron shipbuilding 
industry, in all the shipyards and _ boiler 
shops of the country. The actual wages 
in some districts, especially of the piece- 
work hands, are described as enormous ; 
and yet, it appears, the profits of specu- 
lators have been still more marvelous. 
All along the northeastern coasts the men 
begin the new year with a further advance 
in wages, and there and elsewhere with 
trade sufficient in hand to carry them over, 
or nearly over, the year 1890. Several 
strikes have taken place in connection with 
this branch of industry, in various paris of 
the country. But they have not been serious, 
as compared with former strikes in the iron 
shipbuilding trade. Generally the conces- 
sions have been made ina friendly spirit, 
and a better feeling prevails than’ was 
ever displayed before. The employers often 
seek the aid of the union to supply men, and 
to enforce contracts, and insure constant 
attention to work ; and the union has uni- 
formly endeavored to do its duty in these 
respects, insofar as it was able todo so, All 
concerned begin the new year with every 
signof prosperity throughout the whole of 
the trade.—EHngineering. 
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Renewal of lron Bridges in Austria. 


An iron bridge of the ordinary type broke 
down suddenly under a train on one of the 
Austrian railways. The Board of Safety 
immediately issued a gencral order for the 
examination, revision of calculations, and 
renewed testing of all iron bridges. In per 
suance of this order, given in 1887, the work 
of examining and strengthening was begun. 
At first, the smaller plate girders were re 
newed or strengthened, and quickly com- 
pleted, with the smallest cost involved. The 
work was generally executed piece by piece 
without interrupting the traffic ; with double 
lines, one line of rails was generally closed, 
so as to complete the work more expedi- 
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tiously. On the more important long-sjan 
bridges the traffic was ina few cases stopped 
during the process of reconstruction. 

It was found that the deficiency was most 
conspicuous in the bridges of 60 feet to 165 
feet span, and notably those of 100 feet span; 
plate girder bridges from 6 feet 6 inches to 
40 feet span were generally more suitable 
for the loads. Not considering the wear and 
tear of these bridges, it may be said that the 
two most important factors in increasing the 
strains have been the increase in the weight 
of locomotives, and the increased speed of 
trains; the increase in weight of the engines 
is nearly 50 per cent. ; thus in 1848 the aver- 
age weight of engine and tender was 30 tons; 
in 1878 it was 40 tons; and at present is 45 
tons; on the State railways in 1858 the 
weight of engine and tender was 34 tons; 
1868, 37 tons; 1878, 48 tons; and 1888, 52 
tons. it is also said that the increase in the 
average speed of trains was at least 50 per 
cent. during the same period. 

It is supposed that these iron bridges were 
originally constructed with a factor of safety 
not less than four; but in many cases the 
margin was undoubtedly much less, girders 
originally strained to nearly 74 tons per 
square inch have of late years been subjected 
to a strain of 12 tons per square inch. A 
great number of plate girder bridges, dating 
from 1857, and later years, were streng.hened 
by adding extra plates in flanges and stiffen- 
ers and flat plates on the webs, cross girders, 
and transverse bracing. Bridges with shal- 
low main girders under the rails had _ inter- 
parallel girders inserted. Other 
girders were trussed longitudinally from pier 
to pier; lat-ice girders with one system of 
diagonals were doubled, and double sys 
tems made quadruple—the new material, in 
some cases, being fully 35 per cent. of the 
original iron work. 

About 250 plate girder bridges and 150 
lattice girder bridges were thus 
structed. 


mediate 
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The Roeck-Shaft Roughed Up—Cure. 
By JARNO. 


The rock-shaft was so badly roughed that 
it would not turn, The connecting rod that 
drove the rocker arm kept a-going, which 
made one end of the arm move, while the 
other eud was rigidly held by the shaft, and, 
in consequence, the moving end ‘left the 
other behind. The maker of the shaft is 
the same as that of the unconscious pump. 
To all comers he is now ready to give a 
lecture on shaft oiling, a part of which runs 
as follows : 

** Unless special provision be made to 
rock-shafts that do not make a 
complete turn are more likely to rough up 
than other shafts. A reason for this can be 
seen in Fig. 1. Let the shaft S make one 
eighth of a turn ; put four grooves, A, C, F, 
F, lengthwise in the box G@, and connect 
them with the oil-hole C by a groove running 
around the box. Let the point in the shaft 
at B move from B to ( and back ; the point 
at D from Dto #. The part of the shaft 
bearing between B and C comes opposite the 
oil groove Cat each movement of the shaft, 
but the part between A and £B, or between 


prevent, 


(and D, does not come opposite an oil 
groove, and, in consequence, does not get 
oiled, unless the oil be spread around the 
box and held by friciuion. If a shaft be 
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oiled directly from the oil grooves, they can 
not be farther apart than the distance 
through which the shaft moves. If the 
shaft be quite locse, three one-thousandths 
inch or more, the oil may find its way around 
with but one groove, C, in the box. But, 
even though loose, if the shaft moves very 
fast, it may pound the sides of the box, 
keep the oil out, and rough up. The sure 
way is to have grooves enough, whether 
straight or spiral, whether cut in the shaft 
orin the box, to lead oil directly to every 
part of the bearing, during one complete 
movement of the shaft.” 


AT 


A New Type of Marine Boiler. 


Charles Bastow Casebourne, in a paper re- 
cently read before the Northeast Coast 
Institution of Engineers and Shipbuilders, 
advocated the use of higher steam pressure 
for marine engines. He says, after showing 
how much further expansion can be carried 
when high-pressure steam is employed: 

From this it will be seen that steam of 
250 pounds is capable of doing 20 per cent. 
more work than steam of 150 pounds, and 
steam of 150 pounds 25 per cent. more work 
than steam of 80 pounds. The latter has 
been proved by actual praccice, and is now 
an acknowledged fact. 

To use steam of 150 pounds pressure 
with a compound engine, would be very 
litue more economical than to employ steam 
of 80 pounds, and the same may be said in 
the case of using any higher pressure than 
160 pounds for triple expansion engines. 
Yet when 160 pounds pressure is used in the 
case of triple expansion engines, it may be 
said that there isa saving of 25 per cent. 
over the ordinary compound; and, supposing 
a boiler was adopted with 250 pounds press 
ure, it might be anticipated with some cer 
tainty tbat a saving of 20 per cent. would 
be effected over the triple expansion engine. 
At the present time quadruple expansion en 
gines are working at a pressure of 180 
pounds only. This is accounted for by the 
fact that hitherto it has not been found pos- 
sible to cons.ruct a marine boiler capable of 
withstanding a higher pressure, without 
either considerably reaucing the diameter or 
increasing the thickness of the shell plates.” 

He does not believe that the use of the 
locomotive type of boiler will solve the 
problem of higher pressures. They require 
the purest of water, and are apt to prime 
when the vessel is rolling and pitching. He 
does not believe that they could be placed in 
the same space fora given horse-power as 
the ordinary marine boiler. He describes the 
kind of boiler he thinks would meet the re- 
quirements, as follows: 

Having regard to these requirements, the 
writer ventures to introduce to your notice 
a form of boiler which will bear the strain 
of these higher pressures without increasing 
the thickness of shell plates, or reducing the 
diameter. This is a boiler having two shells, 
which will hereafter be pamed as ‘ outer” 
and ‘‘inner” shells. The space enclosed 
between the shells is termed a ‘‘ jacket,” so 
that the whole may be termed a ‘* jacketed ” 
boiler. The object of providing a double 
shell is to charge the enclosed space with 
steam of a lower temperature than that gen- 
erated within the inner shell, which is thus 
relieved of the full pressure of steam within, 
and is only subjected to the excess of the 
pressure of steam within over the pressure of 
the steam between the two shells. As for 
example—we have a boiler with a shell cal 
culated to stand a working pressure of 150 
pounds to the square inch, employed as the 
inner shell of a boiler in which steam is gen 
erated to a working pressure of 250 pounds, 
the extra 100 pounds being neutralized or 
balanced by an external pressure of the 
same amount exerted by the steam enclosed 
between the two shells or jacket. 

As the object of providing a space be 
tween the two shells is to provide a means of 
applying a neutralizing or balancing pressure 
to the inner shell, any fluid or gaseous body 
may be used; but for many obvious rea 
sons steam is the most convenient for the 
purpose. 

It is at once evident that the pressure in 
the jacket must be constantly and regularly 
maintained, and, in order to provide for this, 
it is necessary to have one or more regulating 
valves between the two shells. These are 
constructed on the principle of an ordinary 
spring-loaded safety valve mounted on valve 
seats in the inner shell, and so regulated that 
when the pressure in the jacket falls below 
that required to be maintained, the valve 
lifts, admitting steam from the boiler until 
the required pressure is reached, when the 
valve again closes. The valve is loaded to 
150 pounds, and is externally adjustable. 
This is effected by having a screwed spindle 
passing through the cover, by meats of 
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which the spring may be compressed or 
released, as desired. A valve would be neces- 
sary to provide against collapse of the inner 
shell, should the pressure in boiler from 
any cause be suddenly reauced. Safety 
valves of ordinury consiruction would have 
to be provided for both boiler and jacket. 
Condensed water would be drawn away 
from the bottom of the jacket to feed the 
pumps. Tubes would have to be thicker, 
but not much more so than those required 
for 150 pounds pressure, as their diameter 
could be slightly reduced. 

The same may be said of furnaces. These 
could be used of a thickness of § inch and 
diameter of 3 feet, and of a thickness of ,°; 
inch and diameter of 2 feet 6inches of Fox’s 
patemed corrugated type. Longitudinal 
stays would have to be pitched closer to- 
gether, and of rather larger diameter, but 
they need not be of lesser pitch than 14 
inches, which would afford ample room for 
examination and cleaning inside of boiler, 
Combustion chamber stays would have to be 
pitched closer vogether, and of rather larger 
diameter. : 

Tube plates need not be of any excessive 
thickness, if more screwed stay tubes are 
put in. In fact, there seems io have been 
plenty of room for adapting the present 
style of marine boiler to higher pressures 
in all directions, with the exception of the 
shell, and the writer is of opinion that the 
double form of shell would overcome this 
diflficuhy. Although a boiler with two 
shells will naturally weigh more than a 
boiler with one, yet the extra weight will 
not be so much as might at first be supposed; 
for, by using steam of a high pressure, a 
boiler of smaller diameter is possible, the 
weight of water evaporated being less. 
Two forms of riveted circumferential seams 
have been devised, one the ordinary lapped 
joint Gouble. riveted, and the other a flanged 
joint, flanged externally in the case of the 
“Souter” shell, and internally in the case of the 
‘‘inner” shell, ; 

The latter form of joint has been suggest- 
ed in even. of any difficulty being expe- 
rienced in repairing an ordinary lap joint, 
should occasion rise. 

It has been previously mentioned that 
this type of boiler is specially adaptable for 
steam of 250 pounds for quadruple expansion 
engives, which are at present only using 
steam of 180 —. 

This class of engine is becoming more 
popular every day, and may in time super- 
sede the present triple expansion, even as the 
latter has taken the place of compound 
engines. 

——- 

It appears that the makers of the Shepard 
foot lathe state in their catalogue that the 
lathe ‘‘ has the longest crank ever put on 
a foot lathe, while the foot rises no higher 
than before. If you understand mechanics, 
the longer the crank, the more the power.” 

This has been gotten hold of by an Eng- 
lishman, who quotes it in a communication 
to an English mechanical journal, saying 
that ‘‘this proves that Americans are not 
always right.” 

We must 
this, if any 


confess that it does prove 
proof were needed on that 
point ; but we do not like the implied accu- 
sation that Americans claim to be always 
right, any morethan other people. Itisa pity 
that such statements regarding mechanics 
(which we believe to be as rare in this coun- 
try asin England) cannot be kept at home, 
where they may be regarded more charita- 
bly. 
> —_— 

The steamship ‘* Gallia,” of the Cunard 
line, experienced a remarkably rough pas- 
sage in her latest outward trip from New 
York, 
life-boats 


Staterooms were flooded, and five 
notwithstanding 
which, all the passengers were safely landed. 

The fact is that, alulhough there will be 
discomforts in an ocean voyage during a 


were smashed, 


period of high storms, a passenger is just 
about as safe on a modern transatlantic 
passenger steamship as he is on land, no 
matter what the weather. 

~~ 


In letters from manufacturers, issue of 
January 9, the statement is made, that 
Jones & Lamson (Springfield, Vt.), are 
building over $100,000 worth of machinery 
for the Pennsylvania R. K.Co. The amount 
should have been $10,000. 

— ~~ — 

In our issue of Jan, 23, in the notice of 
‘* Almond’s Loose Pulley Oiling Device,” we 
We make 
the siatement now, in the interest of our 


did not state that it was patented. 


readers, 


















English Boiler Inspection. 


3y W. H. Boorn. 

Though it may be doubtful practice to 
of 
indeed 


dispense with domes in the case loco 
motives, it is very questionable 


whether a dome is worth retaining in sta- 
tionary boilers. They are a source of great 
frequently 
its 


inconvenience in carriage, and 


revolved 
They do not prevent prim- 


prevent a boiler being upon 


seat for repairs. 


ing, as is proved by the fact that very 
frequently they are found heavily lined with 
mud, which has been carried up by tbe 
steam, 


In the experiments conducted by the Man- 
chester Steam Users’ Association, a dome of 
diameter and ,7, thick 
tached by a flange to the boiler crown, only 
cut away. 
The dome failed by tearing at its connecting 
of 260 pounds per 
square inch, whilst the shell itself stood as 
Here 
the dome was clearly an element of weak 
ness, and, in view of their doubtful utility, 
they are just as well omitted in the best 
stationary practice. Whereemployed, they re 
quire strengthening, already fully explained, 
and immeaiately below the dome opening, 
and 


3 feet inch was at- 


a small portion of which was 


flange, at a pressure 


much as 310 pounds before failure. 


some 6 inches below the crown of the 
shell, a circular plate should be suspended, 
whose diameter should be at least that of the 
dome itself. Such a plate prevents any di- 
rect entry of the steam into the dome, and 
forces it to enter round the edge of the plate, 
or in a direcuon parallel to the boiler crown. 
This serves to prevent priming, which, how 
ever, is as well prevented by a perforated 
pipe laid along the boiler crown, and commun- 
icating Wich the steam stop-valve. Such pipes 
may be from 6 to 8 feet in length, and perfo- 
rated in narrow slots along the top and 
sides, with a hole for drainage of entrained 
water on the lower side, care being taken 
that 
by more than twenty-five per cent. the area 


the area of the slots does not exceed 


of the steam outlet-valve, as in such case the 

action of 

faulty. 
When domes are not used on a locomotive, 


an anti-priming pipe is often 


there is always a danger of the washing 
up of water into the steam pipe, by the start- 
ing or stopping of the engine, especially 
if bumping. 

The weak point of a steam dome is its 
connection with the shell at the longitudinal 
center line of the shell crown, This portion 
of the shell crown is exposed to a very 
severe stress, from the combined action of 
the steam, tending to lift the dome off the 
boiler by upward the dome 
crown, by the bursting tendency of the 


pressure on 
dome itself, as a cylinder under pressure, 
and by the bursting stress in the shell, con- 
centrated about the portion damediately out 
We italicize the words ‘‘ 


side the dome. vin 


mediately outside” for good reason, as we 
hope to show. 

A boiler exposed to internal pressure is 
made cylindrical, because, if of any other 
would become 


form of cross-section, if or 


tend to become cylindrical. The openings 
in the shell of a boiler have 
the the 


dome itself, in order not to remove so much 


of a dome cut 


been made less than diameter of 
of the boiler shell, and so throw the stress, 
which should be borne by the cut away 
plate, upon the edges of the hole, in such 
severity. 

Now, whilst we fully believe the prac 
tice to be good, it must not be overlooked 
that, within the dome, the steam acts outsdd 
as well as inside the shell plate. Hence, 
within the limits covered by the dome, the 
shell plate ought to be not curved, but flat, 
and extend stradght across the dome opening. 
Now it not do this; and when 
called upon to bear any of the ring tension, 
in common with other portions of the shell, 


does so, 


it cannot do so, for it immediately begins to 
flatten out; it will not stand up to its work, 
for no bent tension member can stand rigidly 

Thus, the plate of the shell 
the way under 
stress, which is, after all, concentrated at and 


to its work. 


covere d by dome 


vives 


about the dome base, as though the full size 
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of hole had been cut out. The advantage 
of the smaller hole is, and 
tangible. Close within the dome the plate 
is almost flat for the few inches across the 
dome just at that part. Further, a rent 
is less easy to start in the body of a plate 
than at its edge, and so some further ad 
vantage is gained. Nevertheless, the part is 
and should be well reinforced by 
an edge ring, as well as by stiffening angle 


however, real 


weak, 


irons, as seen in American practice, though 
I have not met with it in England. 

Closely connected with the subject of shell 
weakening, by dome and other openings, is 
the question of weakening by longitudinal 
rivet seams, and this leads up naturally to 


the subject of the welding of such seams 
as a substitute for riveting until the time 


of solid rolled 
rings of plate, which may soon be expected 


arrives for the common use 


to be as common as solid rolled steel tires. 

Whilst with riveted longitudinal 
the highest claimed joint efficiency is about 
80 per cent. of solid plate, there is a possi- 
bility of obtaining 100 per cent. with a 
welded This possibility makes the 
welding of very inviting the 
economically disposed engineer. By a per- 
fect weld, we get rid of a scurce of weak- 
ness, and can reduce the weight of a boiler 
Grooving at the seam 
is impossible, there being no seam. 

It is unfortunate, however, that, even with 
the very best appliances, the process of weld- 
ing, as applied to boiler shells, is more or 
less uncertain. With care, a riveted joint 
may relied on to a certain calculable 
extent ; but the weld is not so uniform, and 
there is always a risk, in a welded plate, of 
the length of 
joint imperfectly united and yet not visible. 
Such a weld resembles a cold shut in a cast- 
ing, and may fail at any time, and sud- 
denly. 


seams 


seam. 


boilers to 


by about 30 per cent. 


be 


existence of a considerable 


Some plate smiths are specially gifved in 


A single 
such man in a boiler shop may be a treasure 


respect to making sound welds. 


whose loss it would be difficult to replace ; 
but the work of many smiths is not neces- 
sarily bad, but so uneven that every plate 
welded by them has to be assumed as having 


the strength of only the weakest welds 
turned out. A Mr. Bervram, of Woolwich 
dockyard, once took strips from welded 


plates which had been cut for dome open- 
The dome rings 
being welded just at the crown, there was a 
weld at the middle of each plate. Out of a 
total of twenty-three tested strip: , of a width 
of 4"... i 14", eleven broke in the 
weld, twelve broke in the solid, the 
whole failing at an average of 20,8, tons, 
Solid strips from the same plates showed 
The 
mean loss by welding was thus only about 


ings from several boilers. 


and 
and 


23,5, tons as the mean of cleven tests. 


13 per cent., while more than half the welds 
than the solid plate. The 
weakest pieces had more than two-thirds the 
strength of solid plate. 


were stronger 


Tests by Kirkaldy on bars showed losses 
by welding of from 4 to 44 per cent. by one 
smith, and from 24 to 874 per cent. for an 
other smith, If justifiable to argue from 
such limited tests as have yet been made of 
welded plates and bars, we should judge 
it reasonably safe and economical to use 
welded shell plates, but dangerous to use 
welded the welding 
of which is so much less certain than that of 


thin plates. 


bar-stays or braces, 
Welding is looked upon with 
suspicion by boiler inspectors when in ten- 
sion, and not countenanced except in the 
case of small boilers, which are frequently 
welded. 

With the experience acquired in 
the building of flue tubes, and the 
able certainty now accompanying even the 


great 


reason- 


welding of shells, it appears that the time has 


at least arrived for a series of tests to be 
made, which shall establish some tigure as 
a safe working percentage of strength for 
large welded shells. Though far from gen- 
the writer that weldivg is 


practiced to a considerable extent in Amer- 


eral, believes 
ica, with good results; but he has had no 
opportunity of seeing such boilers after be 
ing put to work, 





To be good, welding of boiler shells can 
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only be safely trusted to experienced work- 
men, constant duty it is to weld 
plates, and who ought never to be allowed 
to get out of practice. Any smith who has 
had a let-up on plate welding should only 
be allowed to get his hand in again with 
caution, recommencing, if possible, on in- 
ternal flue tubes, exposed to external press- 
ure only. By the use of gas, and the cleanli- 
ness accompanying it, there are far better 
chances of securing sound welds than with 
fires. The best English boiler makers, who 
do not use gas for the welding of fur- 
nace tubes, employ only the best oven coke 
for the purpose, free from sulphur, and giv- 
ing a perfectly clean fire. Such fuel also 
is alone suitable for the heating of tubes for 
flanging ; for the Adamson seam and welds, 
thus carefully made, are exceedingly diffi 
cult to detect after a boiler has worked only 
a short time, whilst other boiler makers turn 
out welded furnaces, in which the whole 
line of the weld is a mass of pits, hollows, 
and hammer marks. The soundest form of 
weld appears to be that in which the edges 
to be joined are both scarfed on the same 
surface, and united by the introduction of a 
V strip, as in the tigure. Though two 


welds are really thus made, the certainty of 
ihe operation is a sufficient warrant for this 
method, which also is perhaps the safest 
type of weld for shells, as well as for fur- 
naces, presenting, as it does, such facilities 
for securing clean surfaces, and affording 
fair material on which to use the welding 
hammer, 


whose 


At the same time, the utmost caution 
must be used, before exposing welded 


shells to great steam pressures. 


~—>e ——— 





























Anti-frietion Pivots. 


The end thrust of shafting is sustained 
either by collars or by pivots. The propeller 
shaft of asteamship is subjected to a longi 
tudinal thrust,-equal and opposite to the re- 
sistance of the ship, and this thrust is usually 
transmitted to the collars in the thrust bear- 
ing, which is strongly connected to the fram- 
ing of theship. A vertical shaft has usually 
a pivot at its foot, to support the weight of 
the shaft, and that of other mechanism at- 
tached to it. In general, a shaft which is 
subjected to forces.acting parallel to the axis 
of the shaft requires a collar or collurs, or a 
pivot, to prevent longituc inal displacement. 
Pivots are made of various forms. The cir- 
cular plane pivot is formed by turning off the 
end of the shaft square with the axis, and al- 
lowing the end to extend a short distance 
into the bearing. The plane surface of this 
pivot has to resist the whole longitudinal 
pressures, the velocity of the rubbing in- 
creases from zero at the center to a maximum 
at the periphery; and assuming that the press- 
ure is uniform over the whole surface, the 
tendency will be to wear the outer parts 
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fasier than the central portion, and throw 
more and more pressure on the central parts. 
Hence it may be said that a pivot of this 
kind is not of stable form, but may acquire, 
through wear, a certain amount of stability. 
Pivots are sometimes made conical. and can 
be applied with advantage to spindles and 
small shafts. Again, pivots of spherical sur 
faces are especially for 
water-wheel shafts, and give good results. 
But all these different forms of pivots do not 
wear evenly, and on this account may give, 
in special cases, more or less trouble and an- 
noyance. When an even wearing away of 
the shaft and its step is desirable, the so- 
called anti-friction pivot, shown in our illus- 
tration, can be applied with advantage. The 
form of this pivot is a surface of revolution 
generated by the revolution ofacurve J JK ; 
this curve is called the ‘‘ tractory,” or ‘‘ trac- 
trix.” For the pivot shown in the illustra- 
tion, the curve or ‘“‘ tractrix” 7 J AK may be 
described as follows: Draw the line A / 
equal to the maximum diameter of the pro- 
posed pivot, and through its center a draw a 
line a h perpendicular to A J. Place the 
drawing in a horizontal position, and on the 
point J place a pencil point affixed to a heavy 
weight; attach a string to the pencil, and 
allow the free end of the string to reach the 
center @, no more and no less: then move the 
free end of the string along the center line 
a h, Grawing the pencil-point after it; the 
pencil-point will describe the tractrix. The 
geometrical method of describing this curve 
is as follows: After the maximum diameter 
A Iof the pivot has been determined, and 
the center line a / established, lay off on this 
center line, commencing froma, aconvenient 
number of equal paris, thereby obtaining 
the points of division }, c, d, etc. From the 
point 6 as a center, and with a radius equal 
Lo Aa (one-half of the maximum diameter 
A J) describe a short are cutting the line A a 
n the point B,; join the points B and d by a 
straight line. Again from the point casa 
center, and with the same radius as before, 
describe a short are cutting the line Bd in 
the point (,; join the points C and cby a 
straight line. These lines represent tangent 
lines to the curve. The tangent lines 
are obtained in a similar way; that is to say, 
from the points d, ¢, f, ete., as centers, and 
with aradius equal to A a, describe ares, 


sometimes used, 


ovher 


each one intersecting a preceding tangent. 
A curve drawn tangent to the lines A B, BC, 
CD, etc., will be approximately the tractrix. 
The smaller we make the divisions a d, be, 
etc., on the center line ah, the closer will 
the curve approach the true form. A close 
approximation will be near enough for all 
practical purposes. 

This curve was proposed for pivots by C. 
Schiele, and it is therefore frequently called 
the Schiele curve. It is said that Mr. Schiele 
detected the form by observing the shape of 
worn steps which always tended to assume a 
form similar to that shown in the illustra- 
tion; and he proved the correctness of his 
conjectures by experimenting with friable 
material, 

The moment of friction of a pivot of this 
form one-third than that of a 
flat rubbing surface whose diameter is equal 


is more 
to the diameter of the maximum cross-sec- 
tion of the anti-friction pivot; consequently 
the latter will require somewhat greater force 
to turn it in its bearing than is required for 
the circular plane pivot. But the valuable 
property of the anti-friction pivot is that the 
wear due to fric‘ion is the same at all the ele- 
mentary rings into which the bearing sur- 
face may be conceived to be divided. The 
moment of friction is independent of the 
length of the pivot; we may therefore make 
the length a dof the pivot to suit any prac 
tical requirements, without considering the 
moment of friction, which will remain the 
same for all lengths. 

This curve can be very advaniageously ap- 
plied to the faces of collars subjected to 
heavy thrusts; when the faces conform to 
this curve much better results will be obtain- 
ed than from radial faces. 

Pivots of this form are often used with 
good results in boring mills and other ma- 
chinery in which a steady and true motion 
of the spindles is required. 
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Large Flooring Machine. 


The machine shown herewith has been 
specially designed for the production of floor- 
ing, and will produce from 20,000 to 380,000 
feet of flooring per day, according to the 
character and width of material to be work- 
ed. It is thoroughly adapted for working 
all kinds of white and yellow pine flooring 
and ceiling. 

The cylinders with their journals are made 
from solid forged steel, slotted on all four 
faces, and with chip-breaking lips for work- 
ing cross-grained lumber, mouldings, rustic 
siding, etc. The journals are large in di- 
ameter, carry large driving pulleys, and run 
in bearings that are exceptionally long, and 
finished in the best possible manner. The 
upper cylinder carries two belts, the lower 
cylinder one, all driven from the same coun- 
tershaft. 

The bearings of the upper cylinder are 
very heavy, and planed to fit upright stands, 
which are cast solid to a bed, extending 
across the machine, which ties them together 
in the most rigid manner. These stands are 
fitted with a groove, in which the bearings 
are bedded, which retains them always in 
line. The lower cylinder is arranged in 
front of the last pair of feeding rolls, close 
to the matchers, so that all the cuts upon the 
lumber are made relatively near each other, 
insuring especially nice work. It is also 
mounted in a heavy frame, with delivery 
spout for the shavings, and has a vercical ad- 
justment up and down by means of crank 
and screws, and is belted from the counter- 
shaft with open belts. 

The pressure bars before the cut, or on the 
leading inside of the upper cylinder, are at- 
tached to swinging arms, by which the bar is 
brought very close to the edge of the cutters, 
thus preventing tearing and splintering in 
cross-grained or knotty lumber. This bar is 
so attached to the swinging arms that it can 
be set forward or back to admit of working 
moulding or drop siding cutters. The press- 
ure bars upon the rear side are also adjustable 
back and forth. The bed under the upper 
cutter is made soit can be detached for the 
purpose of replaning or adjusting when 
worn out of line by use. The one for the 
under cylinder is easily removed when access 
to the cutters or pressure bars is desired. 

The matching works are massive, and of 
ihe most substantial character. The arbors 
are of steel, especially large, and run in 
long, self-oiling bearings, both of which are 
adjustable la.erally across the bed plate, and 
r;revent unevenness of wear. They also have 
a vertical adjustment in the lower box to 
take up end play of the spindles. 
matcher hanger is fitted with a gauge mark- 
ed in inches, for facilitating their adjustment 
to suit different widths of material. There is 
a chip breaker or clip which is indispensable 
for working cross-grained and knotty lumber, 
and producing rapid and accurate work. 
The matching heads are made of gun metal, 
with steel screws, and patent solid milled 


Each 


matching cutters, and are so arranged that a 
deep rabbet can be made with them for drop 
siding. The Shimer patent matcher heads 
can be used on this machine when so ordered. 

The feed works consist of six rolls of large 
diameter, two pair before the main cylinder, 
and one pair afterthe lower cylinder; these 
carry the lumber = entirely the 
machine, always keeping the board in a 
straight line. These feed rolls are mounted 
planed upright fiited with 
socket joints, and connected by heavy expan- 


through 


upon stands, 


sion gearing. The gears are mounted on ex- 
pansion links, connecting the upper and 
lower shafts, and will open to receive 6" 
material. The system of expansion, as well 
as the method of hanging and weighting the 
upper feed are features. The 
weighted levers are inside of the frame, and 
move with entire freedom. The feed of the 
machine is very powerful, the rollers being 
large, and the belting, gearing and weight- 
ing so proportioned as to allow no slipping. 
A new and important feature of the machine 
is a patent power-driven edge feed and guide 
roll, for carrying the lumber to the first pair 
of rolls, 
over the old method, as the lumber is moved 


rolls new 


horizontal This is of advantage 





in a straight line to the first receiving rolls, 
even though warped and crooked. 
The improved adjustable geared board 





guide which extends the entire length of the 
machine is a feature of importance for ad- 
justing the matching to different 
widths of material working flooring, 
ceiling and beading. 


heads 
in 
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With its aid a change 
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in the position of the guide and matcher 


heads relative to the knives on the cylinder 
can be readily made, avoiding the necessity 


\ 
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FLOORING MACHINE. 
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of regrinding and adjusting the knives until 
they have become worn uniformly their en 
length. This 
on the platen, pressure bars and feed rolls, 


lire insures an equal wear 


The guide is controlled by the operator at 





| 


| 


Cn 


the feeding-in end of the machine, and the 
index in the platen indicates at a glance the 
width of material that may be worked by 
the matcher heads. The matcher hanger on 
the left hand side has an independent adjust 
hand feed 


ing-out guide, and both matcher 


ment in connection with the left 
hangers 
are adjustable independently or simultane 
ously from the side of the machine if at 
A lock attach- 


ment placed on the side of the frame secures 


any time it may be desired. 


the matcher hangers properly on the frame 
afver being placed in position. 
the feeding-out end of the 
machine have independent adjustment. 


The guides 
on each side at 
The adjustable beading attachment, which 
is shown mounted in the pressure bar, over 
the under cylinder, is not furnished unless 
for the that 
cutters can be used on the slotted cylinders if 
Weight of machine 7,400 Ibs. The 
are J. A. Fay & Co., Cincinnati, 


so. ordered ; reason beading 


desired. 
builders 
Ohio. 
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LETTERS FROM PRACTICAL MEN, 


|' Temperature of the Feed Water before 
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Kditor American Machinist: 
Iu the AMertcan Macuinist of Dec. 26th, 
Question 475, the query is : 


enters the Economizer, 


‘In determining 
the result of a boiler test, should the temper 
ature of the feed be taken before passing 
through the economizer, or after coming 
from the same ” 

This reminds the writer of a boiler sale in 
our mill a few years ago. 

It was a new design and now gone entirely 
out of use. They offered to guarantee that 
it would evaporate 10 Ibs. of water from 70 
degrees of feed to steam at 70 Tbs. pressure 
with one pound of coal. 

We paid for an economizer afterwards en 
tirely separate from the boiler, and after the 
bargain for boiler was made. 

When the test was to be made, the parties 
claimed that they should claim the benefit of 
the economizer, as the heat came from the 
1 replied that they did not) furnish 
the economizer with the boiler, that. it 


boiler. 
was 
something that we proposed and put in our 
selves, and that it would not be allowed. 
After the test was made the evaporation 
showed but a little over 7 Ibs. of water from 


70 degrees of feed. As there was no means 
of finding the temperature of whe feed after 
it had left the heater, and as the difference 
would not have brought it up to theirclaims, 
If it had 


come up to the claim it would have been a 


nothing furcher was said about it. 


question whether they had carried out their 
contract. W. E. CRANE. 
Waterbury, Conn, 
Catching Threads, 
Editor American Machinist : 
Mr. Baker and F. J. F. 


nished a rule for catching threads on lathes, 


have each fur 


both of which are very good, and would 
help the Jathe hand to ‘‘ while away the 
weary hours” when work is slack. When 


work begins to pick up a little he could re 


verse his lathe and run the carriage back 
with the screw, and get there a little quicker, 

Now, here is a rule that will operate when 
business is real brisk, and the man has no 
Common 


kick if he 
Gear up 


time to go hunting for the least 
multiple, the 
him reversing his lathe : 


and boss would 
caught 
the 
the carriage back towards the tail-stock until 
the 
the 


ward, until the tool is in the proper place to 


lathe and set the tool as usual, then run 


tool passes 4" or so beyond the end of 


work, close the nut and run the lathe for 


start from to cut the thread, 

If the lathe is not provided with a stop for 
the carriage, move the tail stock up till it 
just touches the carriage in its present posi 
tion, and put a chalk mark on the face plate, 
and a corresponding one on the head-stock, 
then go ahead and chase the thread any length 
you wish, and don’t stop the lathe till it is 
finished, 

To catch the thread, run the carriage back 
to the starting point, and if the nut will close 
when the chalk marks coincide, you have 
caught the thread, and if it won’t close the 
first time, try it the next, and so on until it 
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will. This method is not new. It is used in 
many of the shops in this country. 
rator must be thoroughly awake, and the 
only mathematical instrument needed is a 
piece of chalk. JOWNCES. 


The ope- 


Editor American Machinist : 

I have arule that I find useful 
‘‘catching threads” on lathes, and find it 
handy and easily understood. 


to be in 


In cutting fractional threads, when the 
fraction is reduced to its lowest the 
denominator of the fraction denotes a num- 
ber of inches that the carriage can be run 
back and ‘‘catch threads.” This might 
be the shortest distance, so I send the con- 
ditions: 

Reduce the number to an improper frac- 
tion, the pitch of lead screw being an even 
number. Should the numerator of the frac- 
tion be an even number, and not a multiple 
of the pitch of lead screw, one-half of the 
denominator would be the shortest distance 
carriage could be run back and ‘catch 
threads.” 

Should the numerator be an odd number, 
the denominator would be the unit. Should 
the numerator be a multiple of pitch of lead 
screw, divide denominator by pitch of lead 
screw for shortest distance. 

Erample.—Screw to be cut 3,4 P. 

Lead screw 6P. 

3/5 = 4%, 64 being the shortest distance. 

The tool would move over 23 threads of 
the screw being cut, and the nut 39 threads 
on the lead screw. 

Example.—Screw to be cut 43 P. 

Lead screw 47. 

44 — #4, 14” being the shortest distance. 

I find ita good plan sometimes to put a 
chalk mark on face plate or chuck, as the case 
may be, and one on the gear on lead screw. 
I place both marks over the centers, so as to 
note the position of each when I throw out 
the nut. If I choose to run the lathe with 
the nut thrown out I do without 
‘losing my bearings.” 

When I get ready to throw the nut in 
again, I can turn the lathe till the marks 
come to their positions again, and then I know 
I am safe. A MECHANIC. 


term 


not 


can so 


Grindstones, 
Editor American Machinist : 

Owing to a separation from Mr. John 
E. Sweet of several hundred miles, I must 
refrain from patting him on the back for 
his sentiments regarding grindstofes and 
wet emery tool grinders, as published Jan. 
9th. I hada small dry emery wheel—tool 
grinding grade—set up beside our 16” wet 
grinder, and the men all took to using 
the little wheel, and let the grinder dry up and 
get rusty. Taking the trouble to ask some 
of the men why they did this, I got such 
answers as, ‘‘Grind on that thing!” ‘* Not 
if I can get out of it.” ‘‘ Do youthink I want 
a shower bath with my clotheson?” ‘‘ That’s 
no good!” and others of like import ; showing 
their feelings: toward the wet grinder. It 
was not that the thing was neglected and 
allowed to get out of repair; the men don’t 
like tt. It trued up regularly, 
fussed over, and been kept clean and in good 
order, which is more than can be said of one 
grindstone in tive thousand in use in ama 


has been 


chine shop. 

I would like to find out why it is that 
a grindstone receives so much abuse, and 
so little consideration. If it isa necessary 
evil in the shop, seems to me it should 
be kept in the best possible condition, there- 
by making what little value it possesses more 
readily obtainable. 

Did any one ever hear of a new belt being 
put up to drive a grindstone, if there was an 
old rotten one within reach, or ever see 
a new pulley, which fitted the arbor used, 
when there happened to be an old, cracked 
one around, which could be bushed with a 
tomato can? I have worked in twenty-seven 
shops where they used grindstones, and have 
seen a five-foot stene, which ran out seven 
inches. Some of the boys would get on 
the front side with their little lathe tools, 
nod their heads, and time their nerves to 
miss the spaces and hit the lumps (@ da 
Chordal’s machinist boring the taper hole), 


mayhap with the forlorn hope that patience 
and perseverance might true the thing up; 
but blamed. mullet-head 
would come along with an old pinch bar, or 
the stump of an old side tool made of 23” 
x1}" stock, get around on the back side, and 
toboggan over the surface, making it worse 
than ever. 


hope be Some 


I had never before heard of the little 
high-speed grindstone, and suppose it is 


trued up dry with an ordinary spur dresser; 
but I the discomforts 
of grinding on the new-fangled hydraulic 


have experienced 


machine, and the pleasure of sharpening 
tools on an old-fashioned grindstone, properly 
speeded, which was supplied with plenty 
of good, clean, fresh water—not mud—and 
turned off every day. W. H. CHAPPELL. 

Chicago, Il. 

Roll Bearings. 
Editor American Machinist : 

In Question 7, OL Jan. 2, 0) Ne 
Montreal, Can., says he has trouble with his 
feed-roll bearings. Now, could he not let the 
feed-roll bearings roll on other large wheels, 
which may be put on the frame in some way? 
By having those wheels rather large, and 
use as light arms (or spokes) as_ possible, 
these wheel journals will not be likely to get 
too hot for oil. HerRMAN FERNSTROM. 


issue 


Coating Wood with Glue—Preparing 
Brushes, 


Editor American Machinist: 
As far as I can learn, it is not generally 


known that alcohol will not cut or soften 
glue. I have turned out a pine wood bowl 
of convenient form for bench use, and 


coated the inside with glue, thus making a 
serviceable shellac can for use in the pattern 


shop. Even a well-made box coated the 
same will serve as well. 
I have often been bothered with new 


brushes shedding their bristles; it is well to 
use them in the glue-pot until they become 
thoroughly filled, then wash, and you have 
a brush that will not drop its -bristles in 
shellac, C. O. TRASK. 
An Error in the Formula, 
Editor American Machinist: 

Mr. W. H. Booth has made a _ bad mistake 
in his article on Air Pumps, in your issue of 
January 16. He gives the formula for com- 
puting the velocity of falling bodies as 
82 x 72, whereas it should be 32.2 x ¢. This 
will give a velocity of 5.72 feet per second at 
the end of .178 seconds, instead of one foot, as 
he has calculated it. It would be interesting 
to see what results would be obtained with 
this error eliminated. 

GEO. L. FowLER. 


Some Questions about Grindstones 
and Emery Wheels, 

Machinist : 

In every field of investigation we are all in 
danger of thinking that we have settled 
forever all that is related to the question 
before us, when perhaps there are miles of 
facts yet undiscovered, and what we have 
thought by careful trial to be worthless, 
some other fellow has made very valuable. 


Editor American 


Professor Sweet speaks of being ‘‘ terribly 
perplexed with the emery wheel problem,” 
and seems to have thoroughly settled that 
There 
are, no doubt, others who are ‘‘ terribly per- 
plexed” with this same problem, and like 
him are justified, I think, in casting aside 
the average emery wheel and tool grinder ; 


problem, so far as he is concerned. 


but, if we are progressive, we should not stop 
all further search after truth the 
relative of emery, corundum and 
grindstone grit, and the possibility of using 


as to 


merits 


them in such form that they will serve our 
purpose better than at present. 

Some one has said that ‘‘ it does not take 
twenty years for men to change their opin- 
ions of things which had seemed to them the 
trucst and the most certain.”” A bold search 
after truth in this field may result in chang- 
ing the opinions of many of us as to some 
points that had seemed to us the most cer- 





| 


tain. 
To encourage thought, and, if possible, 
obtain more light upon this problem, the 
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writer will ask some questions that he trusts 
will be answered by some of your readers. 

Why do we not run a grindstone as fast as 
we do an emery wheel? Would a grindstone 
produce any finer or brighter surface run at 
a high speed than at a slow speed—if so, 
why? What should determine the speed 
of a grindstone? Should an emery wheel 
run any faster than a grindstone—if so, why? 
Is it simply because the material is called 
emery, and what should determine the speed 
of an emery wheel? Right here I will ask, 
What determines the speed of any cutting 
tool—is it not simply a question of holding its 
edge against the friction of cutting? Are not 
our opinions as to the speed of emery wheels 
somewhat shaped by a familiarity with 
polishing wheels—in other words, do we not 
confound the two, grinding and polishing? 
Does not the purchaser of an emery wheel 
many times select it with a view to its dura- 
bility rather than to its ability to remove the 
greatest amount of steel in the shortest possi- 
ble time, and are not the manufacturers 
of wheels influenced by this to make them 
too hard to work well? 

Does the fact that we are more accustomed 
to the use of grindstones for tool-grinding 
have any weight in our decisions? Has any 
one ever tried to ‘‘ use grindstones in every 
place where we use emery wheels?” and is he 
quite sure that he knows of all the ‘‘ places 
where we use emery wheels”? Has any one 
ever tried to use grindstones where very 
sharp, sensitive cut is required, where the 
cutting pressure must be very slight, and the 
grinding done dry at the same time without 
undue heat? If so, how do they compare 
with a properly prepared emery or corun- 
dum wheel, and how about the difference in 
time and the quality of the work? 

It is not true that, to make a just compari- 

son between the value of grindstone grit and 
emery or corundum for grinding edge tools, 
each should be used under exactly the same 
conditions ; that is, they each, as cutting par- 
ticles, should be used until they have ceased 
to cut freely and no longer. The size of 
these particles, or the average path they cut 
should be identical, should it not, in order to 
make a just comparison? 
Did any one ever try an emery or corun- 
dum wheel and grindstone under these con- 
ditions, or have the emery wheels usually 
been coarser than the grindstones, and have 
they not usually held their cutting particles 
until they became too dull to cut freely, and 
have not these particles many times been so 
mingled with gummy and non-cutting ma- 
terial as to cause heat, while the grindstone 
with which they were compared crumbled 
away as fast as its particles became dull, 
constantly presenting new cutting points 
without the friction of non-cutting material? 
it make any difference with the 
quality of the cutting edge, whether it be 
ground by emery, corundum, grindstone 
grit, sand or oil stone, if the grain of the 
cut is exactly the same size in all cases, and 
the temper is not drawn? 

Should not a wheel that required truing 
‘once or twice a day,” be condemned as 
poor, and a better one with uniform texture 
tried in its place? Willa really good wheel 
require truing as often as the average natural 
stone, and for tool-grinding should it be 
so hard as to require ** fifty 
diamond ”? 


Does 


a dollar 

If a grindstone that does good work can 
be trued by the use of the threaded roll tru- 
ing device, then should not an emery wheel, 
to be compared with it, be such as to be 
readily trued by the same means? Will not 
the hardest and sharpest cutting particles, 
other things being equal, remove steel faster 
than the softer and duller ones? Should we 
not, in the interest of progress, make our 
comparisons as to the merits of the different 
materials themselves, and see to it that they 
are so made up as to perform their work to 
the best advantage, and not condemn them 
without searching for the best way in which 
to use them? 

Is it not true that great possibilities are 
suggested, when we consider the multitude 
of forms, mixtures, grades and combina- 
tions that are possible when we manufacture 





cutting particles into cutting wheels? Can 





we afford to throw aside all further invest- 
gation, because we have ‘‘never seen an 
emery wheel that would bear a comparison, 

: Has any one ever seen an emery or 


79 


etc. 
corundum wheel that would not only bear 
a comparison, but cut freer and leave a 
better edge? Has any one ever used two 
such wheels on one arbor supplied with 
clean water—one- coarse, free cutting to 
remove stock fast, the other as fine as a 
grindstone ready to putona fine edge? If so, 
how about the time consumed in shaping 
and edging tools, compared with the grind 
stones? C. H. Norron. 


Centrifugal Pumps. 
Machinist : 

In a communication in your issue of Nov. 
14, 1889, I spoke of the satisfactory work 
done by properly constructed centrifugal 
pumps. Let me mention a few of the re- 
quirements of construction : 

The bearings on each side of the pulley 
should be in length five times their diameter, 
as the shaft must be made small, on account 
of the speed at whichit isrun. They should 
be made so that the lubricant is continually 
circulated, and not wasted. They sbould be 
made to keep the shaft central while follow- 
ing up the wear, and, if of babbitt metal, the 
grade known as ‘‘hard genuine” should be 
used. The collars which prevent the fan 
from striking the case should be faced with 
rawhide, especially if the pump is used under 
pressure. 

The pulley should be about the diameter 
of the fan, and one-third of diameter in 
width of face. It should be provided with 
flanges on each edge ; not ordinary straight 
flanges, but what are known as leading 
flanges, which lead the belt without permit- 
ling the edge to ride up. This point is quite 
important, for this reason: fan pumps are 
used to pump liquids, and sometimes the 
belt will get wet. The instant the belt is 
wet it slips. Without leading flanges it runs 
off, and against the stands; ruin of the edge 
quickly follows, and if the belt is not spoiled 
it never runs true again. Of course a belt 
cannot be run wet, but with this pulley the 
accidental wetting of the belt tor a few 
minutes does not involve the stoppage of the 
pump. 

The diameter of pulley is about twice that 
ordinarily used, but this is perfectly admissi- 
ble, so long as the belt speed does not exceed 
three thousand feet per minute, and _ this 
speed will raise water to any height desired. 

The packing-box and sleeve bearing which 
is supposed to carry the shaft, next to the fan, 
is anouher delusion. As ordinarily made, the 
shaft fits the sleeve and a spanner nut bored 
out to receive packing is screwed on the out- 
side. The job is completed by a highly 
polished brass oil cup, tapped into the sleeve. 
I wish that the manufacturer could be made 
to force oil from that oil cup into the sleeve 
bearing when the shaft has cut it out so that 
water is coming out under pressure. 

The packing should be placed as near the 
fan as possible, and tightened by a follower 
lined with the same metal as the bearings, 
and long enough to form a steady bearing 
for the shaft; this could be kept lubricated, 
as the water need not reach it. 

The foregoing applies to horizontal cen- 
trifugal pumps; I may have something to 
say about submerged vertical pumps later, 
A. H. LEFEBVRE. 


Editor American 


A 
Editor American Machinist : 

In the AMERICAN MAcutIntist of December 
26th Mr. Wathey has an article, ‘‘ A Word to 
Moulders.” In it he says he was almost 
convinced that the moral status of the mould- 
ers of the present day on the average was not 
above what it was in the days of our fathers. 
Where there is an effect there must be a 
cause, and where cause and effect are not of 
a character to please, there ought to bea 
remedy. 

Mr. West says some people have an idea 
that a foundry isa place to dump sand and 
blockheads. I once remark 
that the proprietor of a manufacturing estab- 
lishment, in selecting some apprentices for 
his shops, selected several boys for different 


Word for Moulders, 


heard a man 
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departments. Among the applicants were a 


couple of tough-looking customers. After 
looking them over he said he thought them 
fellows would do first-rate for the foundry. 
This might be one of the causes why so many 
men in the foundry are a little wild. 

Mr. Wathey need not go back to old Eng- 
land. There are plenty of landlords in this 
country who would feel easier if the moulder, 
or dude either, would plank down his board 
in advance. I think, with Mr. Wathey, that 
the surroundings of the moulder must have 
something to do with his recklessness. In 
the first place, as Mr. Wathey says, note the 
difference in the way in which the machine 
shop and foundry are fitted up. Without re- 
ferring to any particular shop, I will speak 
of them as a general rule. Gointo a machine 
shop or pattern shop, and you will find a 
trough for men to wash in, closets and pegs 
on which to hang their clothes, drawers in 
which to keep their heating ap- 
paratus to keep them comfortable, all the 
latest tools and appliances to expedite work, 
and as for light there is no lack. Now go 
into the foundry and the contrast. 
When, after his day’s work is done, the 
moulder wishes to wash, he can do so, pro- 
viding the old foundry bucket will hold 
water long enough; or he can wash in the 
bosh—it don’t matter if itis a little muddy. 
Then he can hang his towel against a dust- 
covered wall. If he comes to the shop with 
achange of shirts he can hang his clean one 
on the same old spike with his towel and coat, 
or else he can hide them all on the cupola 
loft. And his tools. Well, perhaps 
tind an old box or paint-bucket lying 
loose somewhere, or he can hide them 
some flask. As for heating apparatus, an 
old stove or two, without pipe, for heat, and a 
lot of loose fitting doors and windows, for 
air. As for light, there is nothing like the 
litle tin lamp with plenty of rotten oil. 
What the lamp don’t furnish in light it 
makes up in smoke. The moulder can stand 
it, I guess. 

A certain mechanical engineer once said 
the foundry is the scapegoat of every institu- 
tion, ar? I sometimes think it true. If the 
superintendent don’t feel well he will give 
the foundry a send-off. In many places the 
common courtesy that is given to other me 
chanics is often denied the moulder. In 
speaking to a proprietor about this the other 
day, he said one reason for this is, they are 
continually coming and going, and we barely 


tools, 


note 


he can 
around 
in 


get to know them, when they are gone. I am 
free to confess this is too often the case. But 


then there is another side to this. As soon as 
some firms get a little job, they will crowd 
on all the hands possible, and will often ad- 
vertise for them; then as soon as the job is 
out they will lay them off. The moulder is 
turned adrift, and he involuntarily becomes 
a wandcring Ishmael. 

When visitors are shown about the shop, 
they are shown the machine shop, and the 
machinery and its working is explained; the 
other departments come in for their share of 
show also; but when the guide arrives at the 
foundry door he will say this is the foundry, 
and will hurry the visitors by as though 
it were a pesthouse, and not infrequently 
might be heard the remark—those moulders 
are tough customers, and in this way the im 
pression has gone abroad that the moral 
status of the moulder is of a lower standard 
than that of most other trades. 

Truthfully speaking, there are no warmer- 
hearted men living than moulders. They 
very seldom allow one of their number to 
suffer; they will help one another, under all 
circumstances, Taking it all in all, the 
moulder has so many things to contend with 
in manner a sort of a 
restless creature. If 
would give the foundry a little more atten- 
tion (outside of squeezing dollars out of it), 
look a little more to the comfort of the men, 
give them to understand that they recognize 
their work of that requires 
judgment and skill, a great deal could be 
done towards elevating the standard of the 


a 
proprietors of 


that he has become 
shop 


as a nature 


In all trades and professions there are 
some who failures—morally speaking. 
The railroad engineers, the draftsmen, the 


men, 





are 
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is heard to speak-of their trade or profession 
as bad in the main. On the other hand, if a 
poor sand rat gets a little too much, the first 
thing you hear is, those moulders are hard 
cases, 

Mechanical papers are devoting their col- 
umns to the foundry; scientific ways of 
doing work are being introduced; moulders 
are beginning to study their trades better, 
and more thinking and reading men would 
be found in the foundry if proprietors would 
be as particular in selecting boys for the 
foundry as for other departments. I know 
a firm who, when they wanted apprentices, 
would advertise for a boy, and the applicants 
would be examined as to his morals, and as 
to his mental and physical qualities. He was 
given certain) mathematical problems to 
solve, and the boy having the highest per 
cent. in the examination got the job. He 
was taken on trial for a certain length of 
time, and if he showed an aptness to learn he 
was retained. In this way the firm got good 
sound boys of good character. If 
this plan was always adopted the trade would 
soon stand second to none. 


moral 


F. B. SHAFFER. 


<> 
Pattern Making. 


By P. 8S. DINGEY. 
SHEAVES—THIRD PAPER. 
The sheave I referred to at the close of 
my last paper is shown here in Fig. 14. This 
style is intended to work horizontally, but 
be used otherwise it can be 


‘ 
« 


can is well; 


“Ss 
a 
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Fig. 16 
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on the inside at },¢, d, e, Fig. 18. On one 
side f, stock for planing the side is allowed, 
so that the segment may set straight against | 
the flange of wheel. 

I had some little experience with the first 
lot of this kind of segments that were cast; I 
had no trouble with those that had been made 
like Fig. 19, but when the first lot of those in 
Fig. 18 were being fitted on the wheel it was 
found they had straightened out some, just 
as represented by the dotted lines in Fig. 18. 
It was evident that these segments straight 
ened in cooling, because the two thin flanges 
* * cooled first and pulled the casting out of 
its true circle; the next I took care to allow 
for this when making the pattern; it will 
be seen why those in Fig. 19 kept their 
shape. 

When there 
to make, instead of closing the top with slab 


isa number of these sheaves 


cores, as I have shown, it would pay to make 
a cast-iron plate or ring to cover the top 
with. This ring should 
spikes on one side; on this side a thick coat 
of loam is struck off level, dried and blacked; 
and 


have a number of 


it will probably be easier for drying 
handling to make this ring in halves. 
Ae 


George D. Reynolds. 


George D. Reynolds, formerly of Brook 
lyn, died after a short illness, of pneumonia, 
January 13th, in Smith’s Falls, Ontario, 
Canada, where he held the position of super 
intendent of a large agricultural machinery 
works. Mr. Reynolds was born in Coventry, 
Conn., in 1844, and at the age of 18 enlisted 
Volunteers. 


in the Twenty-tirst Connecticut 
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Fig. 17 


PATTERN 


made considerably cheaper than those I have 
with the 
groove that receives the segments makes it 
very simple to mould, and also easier for 
The plan 
the same 


already described. Dispensing 


turning the periphery of casting. 
for forming the arms and hub is 
here as in the other sheaves already referred 
to, so that it will not be necessary to go into 
that part again. The segment pattern for 
making the green sand part of mould is seen 
in Fig. 15, of which Fig. 16 is an end view. 
The pieces that run to the center are not 
screwed on the top of segment in the usual 
way, but on the step that is made in the seg 
ment at a, Fig. 16. By making it this way a 
large part of the rim can be rammed up in 
If it is de- 
sired not to ram up the inner part of the rim 


green sand, as shown in Fig, 17. 


in green sand in the drag, the same core-box 
that is used for the cope cores A can also be 
used for the drag, but the moulder that may 
have the making of these sheaves had better 
be consulted on this point, for there is no ae- 
counting for taste. Opposition to the ideas 
of others isa rather common practice among 
moulders and pattern makers. In no other 
branch of the machine business is it so neces 
sary that ideas should harmonize, as in the 
instance of the moulder and pattern maker; 
and yet how often they are found running 
counter to each other’s wishes. I make these 
remarks in passing, that both moulder and 
pattern maker may, if possible, see them- 
selves as others see them. 

The core-box for core A has beer described 
in previous papers. The segment that is 
bolted on the periphery of this sheave is 
moulded the same way as those shown in my 
last paper, but the pattern is made differently 





lawyers, all afford examples; and yet no one 


—there are no chipping strips except those 


MAKING, 


He served throughout the war, and after the 
fall of Richmond returned home and went to 
Ile 


rose to the positions of foreman and superin 


work in the Coventry cartridge shops. 


tendent, and during the Peruvian war he 
was sent by the firm of W. R. Grace & Co. 
to Peru, to build, equip and manage a car 
tridge shop for the government. 

After the Chilians captured 
caped from the country, riding 100 miles 
Returning 


Lima he es 
across the mountains on a mule, 
to Connecticut, he occupied various positions 
of responsibility in charge of manufacturing 
work. He was for three years superintend 
ent of the Brady Manufacturing Co. it 
Brooklyn, N Y., which place he left to ac 
held at Mr. 


Reynolds was a man always popular with his 


cept the position he his death, 
subordinates, and of unswerving loyalty to 
the best interests of his employers. 

M. W. Morerouse. 


le 


The Raising of the British Lronclad 
* Sultan” 


The ironclad ship ‘‘ Sultan,” of the British 
navy, While at torpedo practice about ten 
months ago, ran upon an uncharted rock in 
the The general impres 
sion in many quarters was that any attempt 


Comino channel. 


made to raise the ship would prove futile, 
and this impression even prevailed among 
those who had had the advantage of examin 
ing the ship as she lay submerged upon the 
rocks after sliding off the reef on which she 
at first struck. Great credit is therefore due 
to Messrs. Baghino & Co., Italian firm, 
for performing the task successfully, which 


an 


they undertook, with a risk of a heavy finan 





The ‘ 


tween two ledges 


Sultan’ had sunk into a groove be 
of 
these rising in separate masses six feet to 
eight feet high. 
was just visible above the water at low tide, 


sharp-pointed rocks, 
The upper deck of the ship 


or When there was no movement of the sea. 
It became evident that, in order to raise the 
vessel by any means, one side of this groove 
which wedged her in, so to speak, must be 
removed by blasting the rocks, which was 
rendered very difficult by the formation of 
the rocks, and required much time and ex 
it that in this 


operation fully 500 tons of rock were re- 


cessive labor; is estimated 


moved. It was ascertained by the divers 
that rocks had torn no less than nine large 
holes in the starboard side below the bilges, 
the plates being seven-eighths of an inch 
thick, and from about fifty feet forward to 
about tifty feet aft the side was indented ip 
all while in the 
longitudinals had been forced up through 


the double bottom; the frames, particularly 


directions, some instances 


the longitudinal frames, were smashed and 
distor.ed, preventing the ship from rising 
the time of 
were made 


upon being lightened. During 
blasting the rocks, preparations 
for stopping the leaks, so as to render it 
practicable to reduce the water by pumping. 
For stopping the leaks, much dependence 
was placed on a certain kind of cement, used 
in conjunction with wood, canvas and oakum; 
pieces of iron plating being worked over the 
larger rents, and secured to the framing by 
of 
being made water-tight by the application of 


means hooks and screw bolts, the whole 


hardened under 
of hard 


tons of this cement, which 
the 


water to 
putty. 


As to the nature of this cement the repre 


consistency very 


sentatives of the company are very reticent, 
regarding it asa trade secret. As soon as the 
plugging measures had been sufticiently ad 
vanced, sixteen powerful steam pumps of 
Messrs. Gwynne & Co.’s and Worthington’s 
manufacture were set to work, and these 
ejected from the hold of the ship 5,000 tons 
The effect 
discharge soon resulted in the floating of the 
to justify an attempt to 
The first endeavor of this kind 
was, however, very disappointit 


of water per hour. of so vast a 
ship. sufficiently 
move her, 


1s; 


the ship 
had scarcely been moved forward 100 feet 
when she sank again, the cause being the 
opening of one of the leaks, which, having 
been successfully dealt with, the power of 
the pumps again gave the ship buoyancy, 
and she was towed into Malta harbor, about 
thirteen miles away from the scene of the ac 
cident, and moored in Bighi Bay for the 
night. The next morning, after having been 
relieved of many tons of coal, she was put into 
the 
made, 


dock, where repairs 
to 


voyage, which was successfully accomplish 


temporary were 


enable her to make a homeward 
ed, 

It may be said that during this voyage 
an average speed of seven knots was main 
tained. This voyage, however, was a very 
unpleasant one for the officers and the men, 
on account of the offensive smell produced 
by the decomposed stores and matter which 
had found lodgment in all the crannies of the 
interior. The ‘‘ Sultan” 
Chatham in 1871. 
$1,825,200, of which $370,120 was paid for 


was completed at 
The total cost was about 
her trunk engines. The engines indicated 
7,720 horse-power; her displacement is 9,200 
tons; length, 325 feet; beam, 59 feet; draught, 
27 feet. 18 ton 
loading guns, four 124-ton muzzle-loading 
breech-loading guns, 


She carried eight muzzle 
guns, and seven 4-ton 
besides a quick-firing armament. 

The sum paid to the salvage company for 
recovering the ship, and placing her in dock 
at Malta, amounted to $248,500. Yet even 
with this heavy charge in addition to the 
large expenditure—not yet estimated—which 
will be required to make the hull seaworthy, 
the ship is too valuable to be abandoned. 
She is to have new triple-expansion engines 
developing 8,500 horse-power under forced 
draught, and 6,000 horse power under natural 
draught. The first cost of these engines will 
be about $399,400, The specifications of these 
the 
foundered, as it was thought necessary to re 


engines were drawn up before ship 





cial loss in the event of nou-success, 


place the old engines. 
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“The School of Experience.” 


As our readers are aware, the United States 
maintain at Annapolis a Navai Academy, at 
which select young men from the different 
States of the Union are educated in the sci- 


ence of seamanship and naval warfare. 
When graduated they are supposed to know 


all about navigation, as well as how to con- 
duct offensive and defensive operations on 
In addition to this, those of them 
be made to 
notions do so, and seem to think they are 
made of different clay from that which en- 
ters into the composition of the common 
sailor, who they seem to regard as having 
been specially created and designed not for 
reasoning or thinking, but for the prompt 
aud blind execution of orders, and for that 
only. The offering of a suggestion regard- 
ing matters connected with the ship by a 
common sailor who had never seen the Naval 
Academy, would, under ordinary circum- 
stances, be a most serious offense; and yet on 
two occasions recently it has happened that 
ordinary seamen among the crews of two of 
our new naval vessels have not only had in- 
dependent thoughts of their own, but have 
acted according to the dictates of their own 
judgment, without waiting for orders, or to 
ask permission. And in each case it is alto- 
gether probable that the vessel was saved by 
their so acting, and by that alone; and that 
the graduates of the Naval Academy who 
were in charge of the vessels, and who had 
been entrusted with the responsibility for their 
safety, owe the preservation of their lives to 
this independent action of common sailors, 
which, under ordinary circumstances, would 
have been met by punishment. 

The first case was that of the ‘ Idaho,” 
which, during a cyclone in the Indian ocean, 
seemed to be in imminent danger of going to 
the bottom. The commissioned officers on 
board had completely lost their heads, and 
the captain, not knowing what else to do, 
had fled to his cabin, and fallen upon his 
knees to pray for the safety of his ship. At 
this point a mere boatswain, without any 
Naval Academy education, but with a practi- 
cal experience and knowledge of seamanship, 
took command of the vessel; by an expedient 
well known to practical sailors, he brought 
her up to the wind, and after the danger was 
over resumed his place among the unthinking 


the sea. 


who can absorb aristocratic 


sailors, to be lorded over by men who, but 
for his knowledge of the things they were 
supposed to know, but were entirely igno- 
rant of, would in all human probability have 
been at the The other 
case was that of the ‘‘ Yorktown,” one of the 
‘*squadron of evolution” which was recently 


bottom of the sea. 


sent across the sea, in charge of an admiral 
who had graduated at Annapolis, but had not 
been to sea for twenty years. A severe storm 
was encountered, and one of the small boats 
was being used asa drag to steady the ves- 
sel in an attempt to bring her before the 
wind. Orders were given from the quarter- 
deck to reverse the engines and turn, but in 
Yorktown” backed onto 
the drag, and there was imminent danger of 
the line, which held the drag, fouling the 
Had this occurred, the vessel would 


the confusion the ‘‘ 


screw. 
of course have been rendered helpless, and 
would almost certainly have foundered. A 
quartermaster saw what must inevitably hap 
pen, and, seizing an axe, he severed the line, 
and for the next two hours, and until the 
imminent danger was past, practically com- 
manded the ship. 

The course of instruction at Annapolis is 
very thorough, and if seamen could be made 
by such means we feel sure they would be 
turned out there; but these incidents show 
that no amount of instruction nor education 
can take the place of practical experience, 
combined with natural aptitude and common 
We refer to the matter because it is 
one of the many instances which might be 
quoted to sustain our position on the subject 
of technical education generally. We by no 
means condemn such education per se, but on 
the contrary think it may, and in many cases 
does, serve a very useful purpose; but we 


sense, 


feel very contident that it can never be made 
to take the place of the training acquired 
by practical experience, whether its ob- 
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ject be to make naval officers or mechanical 
engineers. 





> 
New York is a remarkably dirty city, in 
which respect it is not much different from 
the average American city. But there is 
more to this than the mere lack of cleaning 
streets. There is no European city of any 
size where the inhabitants would be allowed 
to make a dumping-ground of the streets to 
the extent they are allowed to do here. New 
York is often contrasted with Paris in the 
way of the cleanliness of streets. To be sure 
there isa good deal of labor expended in 
keeping the streets of Paris clean, but, after 
all, one of the principal reasons why they are 
so clean is because no one is allowed to litter 
them. Nothing, not so much asa piece of 
paper, can be thrown on the streets there 
without the probability of arrest by the 
police. So long as the throwing of almost 
any kind of garbage on the streets is per- 
mitted, asit is in America, and so long as the 
tipping over of garbage barrels and the scat- 
tering of their contents is recognized as a 
national amusement, it will never be possible 
to keep the streets as clean here as they are 
kept in Europe. Periodical outbursts of 
street cleaning, it stands to reason, cannot 
accomplish the purpose. What is wanted is 
not spasmodic efforts of this kind, but a regu- 
lar, persistent effort, that prevents the streets 
from becoming dirty. It is the case of the 
ounce of prevention instead of the pound of 
cure, which is no cure at all. 
a. 
The deadly car stove has once more got in 
its murderous work ; this time on the Cin- 
cinnati, Hamilton & Dayton road, near Cin- 


cinnati. A vestibuled express train ran into 
the rear of a local passenger train, and 


crushed several cars, which immediately 
took fire from the and all those 
passengers who were not able to help them- 
selves out at once, or were not immediately 
rescued by others, were roasted to death. 

It so happens that the legislatures of the 
various States are usually in session at the 
time of year when the car stove is in use, 
and from this circumstance some hope may 
be derived, that eventually it will be legis- 
lated out of existence. But it is sad to think 
that in all probability a wholesale burning 
of human beings must occur in a majority 
of the States, before public opinion will be 
sufficiently aroused to banish the stove en- 
tirely. 


stoves, 


<i — 


_ The text of a bill, now before the New 


York legislature, provides that all work- 
men shall be paid weekly. No ‘store 
orders” will be valid as an offset against 


the employes’ wages. 

This isa good bill, and it will probably 
work very well in the State of New York, 
where the ‘‘ pluck me” stores 
for some years, had much sway. But there 
are, unfortunately, States in which these 
laws against such stores amount to  prac- 
ticallly nothing. However, it will be some- 
thing of a triumph if the law is passed 
and prevails universally in one State. 


have not, 


ee 


A great deal of English capital has been 
invested in business in this country recently 
—not less, it is estimated, than $200,000,000. 
This money does not, as is generally supposed, 
all come from the moneyed class of England. 
A large part of it comes from investment 
companies who are handling the funds of 
small investors to the best advantage. There 
is hardly anything like this in this country. 
The poor investor here would stand a good 
chance to lose what he invested in an ‘ invest- 
ment company.” 

ape 


The story is that the Bland silver dollar is 
being systematically counterfeited in Mexico, 
and sent to this country. There isa good 
profit in this, as the American dollar is 
nearly thirty cents short in value, The story 
may not be true, but the way to stop the 
possibility of such work is for the United 
States to return to the ways of honesty, and 
give 100 cents for a dollar, 

_ 


Mr. 


Walter Gribben has had printed on 





cardboard, the table of compound index 
movements published in our issue of Jan. 16, 
and kindly offers to send a copy to any one 
who will send his address, enclosing stamp 
for postage. Mr. Gribben’s address is 1004 
9th street, N. W., Washington, D. C. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari 
ably be accompanied by the writer’s name and address. 
Tf so requested, neither name, correct initials nor loca 
tion will be published. 











(85) J. M., Hartford, Conn., writes: Please 
advise me as to any instrument for ascertaining the 
horse-power which any machine is exerting; for 
instance, the power of a lathe. A.—A dynamom- 
eter of suitable form is used for the purpose, and 
from its readings the horse-power is calculated. 
The attachment of a dynamometer to a lathe is 
shown in the AMERICAN MACHINIST, September 11, 
1886. 

(36) P. T. O., ———, asks: What weight 
should a bearing 414x8 inches carry in order to 
avoid heating by friction, running at 40 miles an 
hour’ Size of wheel 42 inches diameter. .4.——For 
this high rate of speed we should not allow more 
than 150 pounds per square inch of projected area 
of the journal, making the total weight equal to 
150 x 444 ¥ 8 = 5,100 pounds. 2. At what speed 
could atrain be safely run with the same size of 
wheel, when carrying 10,350 pounds on a 414’’x8” 
bearing? A.—About ten miles per hour. For a 
local train this speed may be somewhat exceeded. 


(37) W. S., Philadelphia, Pa., writes: 
Several persons, myself included, have had an 
argument about the respective merits of steel 


and iron for the construction of marine boilers; 
some of us prefer steel, while others favor iron. 
Please give your opinion of which is the better 
metal, and why you would prefer it. .4.—We pre- 
fer steel, because, when it is properly manipulated, 
we believe it to be a stronger materia!, and safer to 
use for boilers, than iron. Also in ordering steel 
plates we have a greater assurance of obtaining 
perfect and homogeneous plates than when order- 
ing iron sheets. For any given pressure, steel 
boilers can be made lighter than iron ones, which 
is an important consideration in marine engineering. 

(88) A. T. S., ———, Ill., asks: Is the 
airchamber on the suction pipe of a steam fire 
pump properly called an “air chamber,” or should ~ 
it be called a vacuum chamber? State fully the 
action of the air, water. or the vacuum in it. A.— 
When the pump is working there is not a vacuum 
in the chamber, and therefore it cannot be called 
a vacuum chamber; “air chamber” is the proper 
name forit. The air in it acts as a cushion against 
which the water acts, and prevents, to a great ex 
tent, the pump from pounding. 2 Is the pressure 
at the bottom of a boiler greater than it is at the 
top? A.—The steam pressure is the same on all 
parts of the boiler, but the bottom has to support 
the weight of the water, hence it may be said that 
pressure at the bottom is a little greater than at the 
top. 

(89) ———, Athol, Mass., writes: Please 
inform me how to makea solution for covering 
glass to make it refleet like a mirror, and how it is 
applied to the glass. A.—Mix 90 parts, by measure, 
of a solution of Rochelle salts at 150 specitie grav- 
ity, with 900 parts distilled water, and boil them in 
a flask; drop in carefully 20 parts of a solution of 
nitrate of silver, specific gravity 1.18, and boil 
again. This solution can be bottled and kept for 
any length of time. Another fluid has to be pre- 
pared by adding ammonia to a solution of nitrate 
of silver, until the precipitate is entirely dissolved: 
filtering and diluting one part of it with 100 parts 
of water. For use, put equal parts of the two 
preparations ina suitable vessel, clean the glass 
well, and immerse it in the mixture until sufficient 
ly coated. The coating of silver should be protect- 
ed with a coat of varnish. 


(40) A. M., Dresden, Ont., writes: 
a cast iron box 


I have 
about 14% inches wide, 3 inches 
deep and 9 inches long. I wish to melt lead in it to 
draw the temper in wood-working knives. Now 
will you give me some information regarding this 
process, also number of degrees required for each 
color? A.—Lead is not usually employed for draw- 
ing temper, but for heating to harden, the temper 
being afterwards drawn by other means, such as 
oil, or by holding overa fire. The degree of heat 
required for such cutters will be about 490° if they 
are not to be filed, and 570° if they are. Thermom 
eters for measuring such temperatures can be ob 
tained of the makers of scientific apparatus, and 
will cost about $3.00. Lead melts at about 620C 
that, when melted, it would already be hotter than 
the temperature desired. By using oil, and cover- 
ing it over to exclude the air, the desired tempera 
ture can be reached, but it will blaze up as soon as 
air comes in contact with it. The articles to be 
tempered can be put into a perforated iron vessel, 
having a handle by which it can be carried. This 
can be submerged in the oil, which is in another 


, SO 





iron vessel having a cover, through a hole in which 
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the thermometer can be passed. This is placed 
over a fire, and the heat slowly raised to the de- 
sired point, when the cover is removed, the inner 
vessel lifted up, and its contents dumped into saw- 
dust or water. 


(41) L. A. J., New York, asks: What 
distiact changes occur in the low-pressure cylinder 
of a vertical triple expansion condensing engine 
when the high-pressure crank is on a dead center, 
pointing towards the cylinder head? A.—If the 
cranks are set equal distances apart. no distinct 
changes will oceur in the low-pressure cylinder in 
the given position. The lower steam ports in this 
cylinder will be wide open to the steam, and the 
upper steam ports will be wide open to the exhaust. 
Under these conditions the lower face of the piston 
will be subjected to the full initial pressure, and 
the upper face of the piston will move against the 
back pressure, which, in a condensing engine, will 
probably not exceed an absolute pressure of three 
or four pounds per square inch. It is possible, but 
not probable, that the valve may an 
excessive lap as to cut off steam in the low-press 
ure cylinder at the time the high-pressure crank is 
in the given position. Under these conditions the 
change which occurs in the cylinder is that expan- 
sion of the steam commences. 


(42) W. H. C., Portland, Me., writes: I 


have such 


have an upright tubular boiler, steel, 24 inches 
high and 20 inches diameter, length of tubes 12 


inches, the remaining 12 inches being the depth of 
the fire-box less the thickness of the grate. There 
is no water-leg, but a piece of heavy iron is bent to 


conform to the shape of fire-box, and of such 
diameter as to allow about one-half ineh of air 
space between it and the shell. I use this boiler 


for amusement, but I wish to enlarge it by adding 
another 12 inches to the length of fire-box; would 
you advise using the same shell? A.—If the shell 
isin good condition, it. The boiler is a poor 
one, and will not be much improved by making the 
change. 2. Do you consider the heat from the fire- 
box, in a boiler of this type, will ultimately weak- 
en the shell? A.—If the whole length of fire-box is 
well lined with fire-clay or brick, it will last fora 
long time, otherwise there is danger of burning the 
fire-box sheet. 3. 1 have in my mind a spiral tube 
boiler for amateur work, but I have been told that 
the circulation would be so violent in such a boiler 
as to make it undesirable. What is your opinion 
on the subject? A.—If you do not drive the boiler 
too hard, the circulation should not give you any 
trouble. We do not consider it to be the best kind 
of boiler for amateur work. 4. Please give me the 
name of some good book treating on the care and 
management of stationary engines and boilers. I 
am familiar with the subject in a general way, and 
do not wish an elementary work, but something 
plain and practical. A.—The Catechism of the 
Steam Engine, by John Bourne, may give you the 
information sought. 


(43) Reader, Englewood, IIl., sends a 
sketch of a crane, and writes: I havea five horse- 
power engine which would be very handy to use, 
if it will lift the load, as it is in every other respect 
suitable for the purpose. Tam not quite sure if I 
can rely upon my calculations, as I have had very 
little experience with friction and worm gearing. 
Please show thoroughly how the calculations are to 
be made, and give your opinion of the crane. The 
load to be raised is ten tons. A.—In the first place, 
the pulleys for hoisting are arranged for raising 
the weight one-half foot for every foot of 
rope taken up by the drum. The drum is 30 inches 
diameter, its circumference is 94.24 inches; there 
fore during one revolution of the drum the load 


P - 94 24 
will be raised — 5 


use 


us 


of a 


47.12 inches. On the drum 


shaft there is a worm wheel with 100 teeth, engag- 
ing with a worm, consequently, while the drum is 
making one revolution the worm must make 100 
turns. On the end of the worm 
friction wheel 24 inches diameter, engaging with a 
friction wheel 14 inches diameter on the crank- 
shaft. Now, since the worm makes 100 turns, the 
large friction wheel must also make 100 turns, and 
the friction wheel, in 
24 100 
crank-shaft, must make 14 
If now the stroke is 10 inches, the piston will travel 
through a distance of 171 42 *« 10 « 2 = 3,428.4 inches 
during the time the weight is raised 47.12 inches 
The friction between worm and wheel is very great, 
making the total amount of the friction of the crane 
equal to about 75 per cent. of the yressure on the 
piston, which will 


shaft there isa 


small or, other words, the 


171.42 turns, 


be 


equivalent to raising a 
weight of 49 tons without friction, instead of 10 
tons with friction. At 2,000 pounds per ton we 


have to lift 80,000 pounds, and the work performed 
will be equal to 80,000 inch 
In order to perform this work, the total 
pressure on the piston will have to be equal to the 
quotient obtained by dividing this work by the cor- 
responding piston speed; hence we have 
3.769.600 
3,428.4 
Assuming the mean effective pressure on the piston 
to be 60 pounds per square inch, we have 
1,099 
60 
and the corresponding diameter will be 4% inches 
nearly, say 5 inches; you will require a 
5x10" engine, with a mean effective pressure of 
It is difficult to express an opinion of 
from the rough sketch have sent 
and the meager data furnished; the size of en- 
gine even is not We do not like the idea 
of friction wheels for the purpose you intend to 
use them. 


17.12 = 3,769,600 


pounds. 


1,099 pounds 


= 18.3 square inches, 


hence 


60 pounds. 
your crane you 
us, 


given. 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven werds make a 
line. Copy should be sent to reach ua not later than 
Thursday for the ensuing week's issue. 











Gear wheels and g-cutting. Grant, see adv., p16 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co, Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, ete., J. B. Roney, Lynn, Mass. 

“Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa, 

R. Dudgeon, 24 Columbia st . New York, Improved 
Hydraulic Jacks and Roller Tube Expanders, 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill, manufacturers. 

Pattern and Brand Letters. Vanderburgh, Wells, 
& Co.. cor. Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty st., N.Y 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st .N.Y. 

Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle. 521 Monroe st., Chicago, Il. 

S. W. Card & Co., Mansfield, Mass., carry full 
line of Stay Bolt and Patch Bolt Taps. 

Castings for small and medium sized vertical en- 
gines. Humphrey's Foundry, Bellefontaine, Ohio. 

Adjustable Shrinkage Gauges. Pedrick & Ayer, 
Philadelphia, Pa. 

Link Milling and Slotting Machine. 
Ayer, Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

For best Return Steam Traps, Pressure Regula 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst.. N.Y. Send for des’n. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, II. 

Patent Attorney. R. G. DuBois, 715 tithst., Wash 
ington, D. C., procures first-class patents on inven- 
tions. Valuable Hand-bock on patents free. 

The Sure Grip Steel Tackle Blocks must fill the 
bill, according to the large sales reported. See ad 
vertisement, page 13. 


_by 


a 


Pedrick & 


25// Upright Drills a specialty. Finely made, 
28// great capacity, quickly operated, prices low. 
32" Send for list of firms using our Drills. J. E. 
36’, Snyder, Worcester, Mass. 

25” ‘Only Drill Press built on 

32’ ‘Ko-rekt* principles, 

+ Y id even if they come from Jersey.” 

ae | Gould & Eberhardt, New Ark, N. J. 


Standard Reducing Valve, Standard Pump Press- 
ure Regulators, Improved Collignon Cylinder Oil 
Pumps, Jenkins Globe and Angle Valves. Send for 
circulars. Standard Regulator Co., Buffalo. N. Y. 

Patents.—Patent soliciting of high class 

D. Walter Brown, 31 Nassau st., New York 

Send for “A Brief History of Patent Legislation 
in the United States.” 

Every draftsman needs one. The Engineer’s Sketch 
Book of mechanical movements, appliances.devices, 
contrivances,ete., by T.W. Barber. 1,936 illustrations 
Svo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st... New York. 

Superintendents of industrial establishments will 
find the Engineering and Building Record, published 
weekly at 277 Pearl st., New York, useful. Munici 
pal and building engineering problems a prominent 
feature. Specimen copy, 10 cents. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
tod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa 

H. B Roelker, 22 Cortlandt st... New York, late 
Sup’t De Lamater Iron Works, will hereafter manu 
facture the De Lamater Screw Propeller. 
Propellers of same pattern and workmanship as 
formerly made by the De Lamater Iron Works, Each 
designed for its special work at lowest prices 
Consulting Expert and Constructing Engineer 
Estimates made on machinery and on damages 

Just concluded, *‘* Practical Drawing.” By J. G. 
A. Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $465, or single copies 5 cents each. 
American Machinist Publishing Co. 96 Fulton st., 
New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indigator, and making all required caleu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 


postpaid Published by John Wiley & Sons, 15 
Astor Place, New York. 

* Binders” for the American Machinist. Two 
styles, the “Common Sense,”’ as heretofore sold by 


us, and mailed to any address at $1.00 each, and the 
**New Handy,.”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers With full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton st., New York. 

Just concluded, “Modern Locomotive Construc 
tion.’ By J. G, A Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U.S., 
Canada or Mexico for $5.30, or single copies 5 cents 
each. American Machinist Publishing Co., 96 Ful 
ton st., New York. 





C. H. De Lamater & Co, have closed their exten 
|sive manufactory at the foot of West 13th street, 
| New York, and have sold the Hot Air Pumping En 
| gine and Steam Pump business to the De Lamater 
| Iron Works (incorporated in 1889), and the Propel 
| ler Wheel business to the Samuel L. Moore & Sons 
| Co., of Elizabethport, New Jersey. 

In order to close out the remainder of 
| offer for sale a very desirable lot of 


the stock, 
machinery, 


MACHINIST 


such as lathes from 15’ to 88’ swing, planing ma- 
chines 48’’x45’’x10’, 53°/x50’/x12’, 17’ x14’ x24, 72x 
69''x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders. portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 

Punching and shearing machines for boiler makers, 
witha general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, ete. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash 
ers, packings, pipe and fittings, iron and 


brass 


valves. Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers and two 
8''x16” and one 10’’x20”’ Rider cut-off engines. 

















It is proposed to build a thread mill in Greenville, 
fF 

A shoe factory, 26x60 feet, is building at Somer- 
set, Mass. 

The Roanoke Machine Works, Roanoke, Va., will 
be enlarged. 

The Hot Springs (Ark.) Railroad Company will 
build a roundhouse at Malvern. 

The Rapidan (Minn) Water and Electric Co. has 
been incorporated; also the Rapidan Milling Co. 

Thomas Driver proposes to buid a harvester fac 
tory at Livermore, Cal., if given a site and $8,000 in 
eash. 

The Wise Wagon Works have been incorporated 
at Buena Vista, Va. The capital stock is to be not 
less than $10,000 nor more than $100,000, 

New York parties have offered to take $48,000 
of the stock for an $80,000 paper mill 
at Dallas, Tex., if the remainder 
there. 

A charter granted to the Valley 
Construction Company, at Pittsburgh, Pa., for the 
manufacture and dealing in boilers, engines, struct 
ural iron and steel. 


company 
is subscribed 


was recently 


The Braintree Street Railway Co., of Braintree, 
Mass., has been organized, with a capital of $25,000 


divided into 250 shares at $100, The road will be 
operated by electricity. 

A company has been formed in New Orleans, La., 
with a capital of $150,000, for the manufacture of 
sulphuric, muriatic and nitric acids. It wiil be 
controlled by the Standard Guano Co., of the same 
place. 

There is water-works agitation 
Gonzaless Tex.; North Knoxville, 
Mich.; Cheney, Wash.; Babylon, 
Falls, Tex.; Goldendale, Wash.; 
Trenton, Tenn. 


at Norfolk, Va.; 
Tenn.; Romeo. 
N. Y.; Wichita 
Los Angeles, Cal.+ 


The Car Track Supply Company, of Chicago, has 
W.T. Burling, J. H. Camp 
bell and William Taylor, for the purpose of manu 
fucturing the Hubbard self-oiling 
The capital stoek is $200,000, 

The Rollstone 
burg, Mass., 


been incorporated by 


ear journals 


Machine Co., formerly of Fitch 
are moving to Anniston, Ala., 
management, formerly, of Geo. L. 
They have purchased their outfit of tools of the 
Lodge & Davis Machine Tool Co., New York 

The Peoria Metal Spinning Company, of Peoria, 
Ill. has been incorporated, with a capital stock of 


under 


as Stearns 


$50,000, by C. W. Robinson, J.C. Babb and J. H 
sjevington. The company proposes to deal in 


railway signals, and stamp and die drawings of 
metals. 

The Thomas Manufacturing Co, has been incor 
Little Rock. Ark., by D. H. 
of cotton presses; A. D. 
Williamson, to conduct a general foundry 


porated at Thomas, 
manufacturer 
and B. L 


and machine works business 


Thomas 


The capital stock is 
$100,000, 

The Shellenback pulley lathe, which h: 
here tyfore built by the Richmond City Mill Works, 
at Richmond, Ind., is to be built M. C. Henley, 
of Richmond, Mr. Shellenback acting as superin 
tendent. The lathes will be sold by the Lodge & 
Davis Machine Tool Co, 


been 


by 


is the name of 
a new corporation formed in Indianapolis, Ind., 
for the f manufacturing appliances for 
railroad cars and house doors. The capital stock is 
$100,000, and the directors, Jacob L. Wagner, Charles 
. Lewis and N. L 
The Clay Shingle Indianapolis, Ind 
has been incorporated by Jno. R. Elder, H. ¢ 
and J. E 
will at once enlarge the works now 
Montezuma, Ind., put 
which is said to be an excellent roofing material, on 
the market. 


rhe American Car Door Company 


purpose © 


Ss Travers, 

Company, 
Long, 
They 
in operation at 


Donaldson, Capital stock, $100,000 


and their clay shingle, 


The firm of James Leffel & Co,, Springfield, Ohio, 


manufacturers of water-wheels and engines, is to 


be reorganized under a new name, and it is stated 
that Mr. Fuller Trump, who for some years has 
been general manager of the works, will retire, 


and, with others, form anew company, which will 
manufacture water-wheels in the same city. 

A company has recently been organized at Mon 
treal, with headquarters at Three Rivers, for manu 
facturing on an extensive scale cast-iron water and 
gas pipes, and general supplies in this particular 
line. They to be full operation early 


expect In 





next spring, as the buildings are now about com 





pleted. The officers elected of the Canadian 
company are M. Schwob, vice-consul of France, 
Montreal, president; E. Samuel, of Toronto, vice 


president; C. H. A. Grant, secretary-treasurer; 


Ludovic Delavalle Poussin, C. E.. managing di 
rector 

A syndicate of capitalists, of which H. W. Hart 
man is a member, has purchased 600 acres of 
ground at the intersection of the Pittsburgh & 


Western Railroad and Conoquenessing creek, Pa., 
and will locate thereon a number of manufacturing 
plants dams will be thrown 
stream, and the natural resources developed, 


Several across the 
\ 
6-foot vein of coal, and a 20-foot vein of limestone 


underlie the tract 


The farmers in the Saddle River Valley, in Bergen 
County, N.J., 
having a railroad run through 


are rejoicing over the prospect of 

the valley. Hereto 
fore all produce had to be carried in wagons over 
rough country roads in North Hudson before reach 
ing the New York market. residents of 
Arcola and Rochelle Park have succeeded in inter 
esting the West Shore Railroad in the 
scheme, and it is probable a branch railroad will be 
built 


Several 


officials 


A 
acres, 
said to 
other being discovered 
Austro-Poland. The 
Ozokerite 


ot 
been 


deposit ozokerite, about 5.000 
Utah. This 
the second deposit ever found, 
at Borelan, in 
latter covers 
black, wax-like 
which, being refined by paraffine, produces celusin, 
which, in addition to being valuable in the manu 
facture of rubber goods and fine candles, is one of 
the best insulating materials known. The Utah de 
posit has been purchased by New York capital. 


covering 


has discovered in is 
the 
Galicia, 


tract of 800 


be 


acres, is a substance, 


A certificate of the incorporation of the 
Brothers’ Steam Plow 
filed in the county clerk's 


Leslie 
Snow Company 


oftice, of 


has been 
Paterson, N. J. 
rhe company intend to manufacture steam snow 


locomotives 


plows, and general railroad appli 
ances. The works will be located in Paterson. 
N.Jd. John P. Leslie and Edward Leslie are the 


principal stockholders, each having 
Mathew 
shares. 


2.250 shares. 
Sweetman, of Toronto, Canada, holds 500 
The company the three 
persons named, and begins operations with a cash 
capital of $500,000. 


is composed of 


The East River Railroad 


corporated, with 


Company has been in 
a capital of $1,000,000, to build, 
through the Henning Gravity Tunnel Company, a 
tunnel under the E: from the foot of 
Broome street toa point near the foot of Broad 
way, Brooklyn, Benjamin 8. Henning is president, 
and George 8. Morrison consulting engineer. The 
tunnel isto be two thousand and three 
thousand feet long, and is to be built onan incline 


ist’ river, 


between 


of about fifteen degrees from each end toward the 
middle. A gravity railroad be run, with a 
grip cable to aid in bringing the cars to the top of 
the incline. 


is to 


A meeting has been held at Manchester, N. H.. of 
the various electric light and power companies of 
the State, forthe purpose of forming a State asso 
ciation, Nearly $600,000, or about three-fourths of 
the total amount in 
New Hampshire, was represented. 


invested these industries in 
The association 
organized by choosing Alonzo Elliott,of Manchester, 
president; F. W. Esterbrook, Nashua, 
dent: I. H. Woodman, Concord, secretary 
treasurer; Alonzo Elliott, F. W. Esterbrook 
H. W Burgett, Dover, executive 
Headquarters of the 
Manchester 


vice presi 
and 
and 
committee, 
hew avsociation will be in 

The Niles Tool Works, Hamilton, Ohio, write us 
We did the 


and we confidently 


largest business in our history in 189 


expect to increase this very 


considerably during the present year. Weare ar 
ranging matters with that in view. During 1889 we 
added extensively to our facilities, both in the way 
We have just completed 
an addition to the machine shop, 50x200 feet, whieh 


will be in operation before the end of this month 


of buildings and tools 


We have under way a 300-feet addition to the 
foundry. In this addition we will use two over 
head traveling cranes, 20 tons capacity each. We 


also have, in another wing of our foundry, two 
15-ton We last year added 
addition to the foundry, 55 feet and 150 feet. 
mpound condensing Cor 
16’ and 30” diameter, and 
stroke; also another battery of We 
also have plans made for another addition to the 
machine shop, 100 feet 


overhead cranes an 
We 
have put ina coupled c¢ 
liss engine, cylinders 
18 boilers 


wide by 400 feet long: one 


section of this, 50x400 feet. will bean addition to 
the erecting shop, and will be covered by two 
overhead traveling cranes of 25 > tons capacity 
each. This will be built in the spring. We have 


been running during the latter part of last vear 


about 800 men, and, with the additional room we 
are providing, we expect to increase our foree to 
about 1,200. We have turned out during the past 
year some of the largest work we have ever done 
Among other work there been about 20 
boring mills, from 14 feet to 20 feet swing, weighing 


from 60 to 80 


done has 
tons each; also quite a number of 
feet, & feet feet square, 
Also some very heavy sets of bending rolls, for 
boiler and ship plate. We have just completed a 
set of 22-foot rolls for the Mare Island Navy Yard, 
which is unquestionably the heaviest machine of 
its kind in this country. It 


large planers, 7 and 10 


weighs, complete, 250 
tons, and is capable of bending 114’ plate 22 
feet long. This machine is to be used for armor 
plate. Prices of some classes of material, such as 
large forgings, have advanced rapidly, and the 


prices of tools have necessarily advanced to keep 





pace with same 





LO 


AMEHRICAN 





MACH IN is sy 


[Janvary 30, 1890 











Machinists’ Supplies and Iron. 


New York, Jan, 25, 1890. 
Iron — American Pig The demand continues 


moderate, and no transactions of importance have 
taken place. The prevailing dullness has begun to 
have its effect on prices, which, it is believed, are 
often shaded somewhat. We quote standard 
Lehigh brands, No. 1 Foundry, $20 to $20.50; No. 2, 
$19 to $1950. Grey Forge, $18. 


* WANTED 


* Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning fon 
the ensuing week's issue. 
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Wanted —Good machinists, and one or two pattern 
makers. The Pond Mach. Tool Co., Plainfield, N. J 

Mechanical draftsman wants situation a. 
AMERICAN MACHINIST. 

Foundry foreman, 25 years’ experience, is open for 
engagement. Address “Iron,’’AMERICAN MACHINIST. 

Wanted Exp'd mechanical draftsmen. State abil- 
ity and salary. Balto. Sug. Ref.Co. South Baltimore, 
A. A. Co., Md. 

Foreman and contractor wanted, who can handle 
men and do good work promptly. Address Steam 
Engine, care AMERICAN MACHINIST. 

A mechanical draftsman is open for engagement. 
Thoroughly competent in’ machine and engine de- 
signing Shop. exp. Box 74, AMERICAN MACHINIST. 

Wanted Draftsman. Experienced, practical, 


mechanical draftsman wants position. Address 
Draftsman, P.O Box 521, Baltimore, Md. 

Wanted —Three or four exp’d mech. draftsmen. 
Address Mechanical Engineer, P, R. R., Altoona, 


Pa. stating experience, also salary required. 
Mechanical engineer, technical graduate, desires 

position as assistant sup’t or draftsman. Have bad 

charge of belp. Address Box 77, Am. MACHINIST. 


Wanted Competent tool maker to take charge of 
tool-room. Address, giving ref., and salary expec ted 
Valk & Murdoch [ron Works. Charleston, S. C. 


A young man with 5 vears’ experience on pattern 


work would like position as draftsman. Address 
Cc. A. Smith, Box 304, Exeter, N. H. Hl 
Salesman—One who is capable, energetic and 


active, for city trade. 
& Co., 47 Ferry St., 

Wanted—A young mechanical draftsman, ex- 
perienced in machine tool designs, and capable of 
photographing machinery in-doors. Address Steady 
position, AMERICAN MACHINIST. 

Machinists Wanted — First-class vise and machine 
hands of good habits, can find steady employment 
and liberal wages Address Morgan Engineering 


Apply, to Charles A. Schieren 
as 


Company, Alliance, Ohio. 
Wanted—A reliable, competent man, exp’d in 
office work and cofrespondence, familiar with en- 


gines, boilers and appliances. Apply by letter, giving 

refs. and salary required, to W , Am. MACHINIST. 
Wanted — Experienced drafteman on hoisting and 

mining machinery. Good wages and permanent 


situation. meaner age, experience, and salary de 

sired. Address ** Pitts,’ AMERICAN MACHINIST. 
Wanted Pusiticn as draftsman on steam engine 

work. Technical education in Europe, and some 


experience in drawing office in U.S. Salary small 
only. Address “Calculator,”’ care Am. MACHINIST 


A thorough machinist and good draftsman, having 
had sole responsibilities of shop’s management for 
years, exce —— references, open fore paage ment. 
Address F, J. Parish, 479 W. 22d st., N. Y. City. 


Wanted— : good pattern maker. A young man 
with experience in mechanical drawing preferred. 
Address, giving age, experience and wages expect- 
ed, The Fox Machine Co., Grand Rapids, Mich. 

Wanted -A first-class mechanical draftsman, fa- 
miliar with modern blast furnace work. Must be 
able to come on at once. Address, with full partic- 
ulars, West Superior Iron and Steel Company, West 
Superior, Wis. 

Wanted —A draftsman to take charge, later on, of 
drawing room. Must be under 35 years of age. and 
capable of adapting himself to conditions. Later 
advancement if satisfactory. Preferable, one who 
has worked 3 or4 years in machine shop, and who his 
studied technical branches. State age, exp., refs. 
and wages expected. P. O. B. 1044, Providence, R. I. 

Salesmen can add to their incomes by selling our 
goods on commission. Commissions to one sales- 
man, who devoted only one hour daily to our goods, 
averaged twenty-five dollars per month for the 
past three months. Our goods have been on the 
market for twenty one years, are well known, and 
are first-class in every respect. Address Box 72, 
AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS -+ 


Advertisements will be inserted under thia head at 
85 cents per line, each insertion. 





Cheap 2d h’d Lathes & Drills. 8S. M. York, Cleve., O. 

Koopmun’s Scales for quick measurements. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order ; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md 

Complete list of our Scales and other new tools 
for 2c. stamp. A T. Koopman, Chicago. 

Foundry desiring to add a paying specialty with 
well establ'd trade, address Box 192, Honesdale, Pa. 

Engineers wanted to se nd their addresses and re- 
ceive free a 25 cent book, * Hints and Suggestions for 
Steam Users."’ Lord & Co., P.O Box 1262, Phila., Pa. 


For Sale—An established mach. business, protect- 
ed by valuable patents. Can be much enlarged by 
judicious management. C. M. W.. Am. MACHINIST. 

Wanted—Machines for winding, sewing and 
trimming brooms. Latest improved, for power. 
W. W. Butts, Guilford Centre, N. Y., 

Simonsen-Walter Mfg. Co., Jefferson City, Mo., 
with modern foundry, machine and wood-work 
plant, wants spec. to manuf. for Western trade. 

Wanted—In a well-equipped machine shop, some 
light machinery to build; also light jobbing and 
model making. Correspondence solicited. Address 
A. H. Anthony, Jewett City, Conn. 

Wanted —To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Wanted—To sell our interest in a machine shop 
and foundry. The interest will invoice about 
$8,000.00. Will guarantee a profit of not less than 
15 per cent. on the investment to a good business 
man. Reason for selling—have other interests 
that require my attention. Address J. Ed. Guenther, 
Owensboro, Ky. 


For Sale—One 14-foot boring and turning mill, 
with two heads and pulley attachment, 10-foot 


table, and an attachment for boring and turning 
pulleys up to 20 feet diameter. This tool was made 
by the Niles Tool Works, and isin excellent condi 
tion. For further particulars call or address South 
wark Foundry and Machine Co., Washington ave 
and Fifth st., Philadelphia, Pa. 

A splendid chance to start in business in the 
Northwest. The only plant of fine tools and ma- 
chinery in the city, consisting of such as Brown & 
Sharpe’s Universal Milling, Crosly Press, Pratt & 
Whitney’s Screw Machines, Lodge & Davis Lathes, 
Drill Presses, Shaper, Automatic Grinder. Large as- 
sortment small tools, Polishing-room very complete. 
Brass foundry with good list of customers. The 
above can be purchased at a great bargain, as pro- 
prietor has other business requiring his attention. 
Address L., 118 First ave. North, Minneapolis, Minn. 


BRADLEY 
HAMMERS 
ano FORGES. 


The BEST HAMMERS in ad WORLD 
MUN BY BEL 


Over 1500 In Use. 
Three Styles, 15 Ib. to , 500 Ib. Heads. 
Our FORGES heat irons fast enough to keep 
Hammers and men fully employed. 

Send for Catalogue and Prices, 


BRADLEY & COMPANY, Syracuse, N. Y. 
63 Murray Bt., NEWYORK. 99 Sudbury St.. BOSTON, 


PATENTS 


cialty. Correspondence solicited. J. NOTA McGILL, 
Attorney-at-Law, Atlantic Bldg, Washington, D. C. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to dress al receipt of Ten 


Chas, A. strelinger & Co” Detroit, Mich. 


NOTICE. 


The Loose Pulley 
Lubricating Device 
here illustrated 
patented. 














procured. Trade- 
marks, &¢c , regis- 
tered. Opinion & 

















is 


85 
Washington 
Street, 
Brooklyn, 
N. Y. 


is prepared to grant 
Licenses on moder- 


ate terms for the 
use of this inven- 
tion. 
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95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. 
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THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





TOOL AND 


DIE STEEL, 


Drill Rods. Sheet Steel. Fine Wire. Machinery and Spring Steel. Forgings. Coiled Springs. Die 
Blocks, Steel for Hardware of all kinds. 
CRESCENT STEEL CoO., 
CHICACO, ILLS. PITTSBURCH, PA. NEW YORK, N. Y. 





Saws. Machinists’ 


on trial. 





Improved Screw Cutting 
Foot and Power 
Drill Presses, Shapers, Band, Circular and Scroll 


Catalogue mailed on application. 


CINCINNATI, 
MONTGOMERY & CO., 105 Fulton ft., New York, Gen'l Agents, 


LATHES 


Tools and Supplies. Lathes 


"9 
oO. 








TOBIN 
BRONZ 


Send for Circ:slar. 





Rods for pumps and bolts, 
for pump linings and condenser tube sheets, &c. — 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and ' aospaaa 
ngot metal 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 





PATTERN MAKERS 
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SHOOT PLANE & JUCK BOARD. 


A.J. WILKINSON & C0., 


Box 3600. 


BOSTON, MASS. 
SEND FOR CIRCULAR. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS. 
81o Walnut St., Philadelphia. 


tm Our New and Revised Catalogue of Practical and &Svien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir- 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


NEW BOOKS. 
HANDBOOK OF ENGINE AND BULK TRIALS, And the use of 
the Indicator and the Brake HW. Thurston, Director 
Po — 4 College, Cornell | i Very tully iilustrated 


$5.00, 

Loca MOTIVE: ENGINE RUNNING AND MANAGEMENT. \ practi 
eal lreatise on the Locomotives Engines, show ing their per 

formance in running different kinds of trains with economy 
and dispatch. Also, directions regarding the care, manage 
ment, and repairs of Locomotives and all their connections, 
Iilustrated by numerous engrav 
2.00, 





By Angus Sinelair, M. FE. 
ings. New edition with additions (189). 12mo, cloth, § 
Sent postpaid on reecipt «f Price. 


JNO. WILEY & SONS, NEW YORK. 





Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING and 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK. 

No Air Locks. 15 to 0 percent. 
fuel saved or equal amount of 
power gained, Brin with eaarie 

economy as engine, 
Adapted to all kinds of En 
gines, Send for Circular, 








“Star” 


Screw Cut 











Catalogue 
‘ree 

of all our 

Machinery. 


Seneca Falls, N. Y 
















Co., 687 Water St., 


Iron Planers from 
16” to 36” wide by 
any length. 


HC. PEASE & 00, 


Worcester, Mass. 


Seneca Falls Mfg, 











Pease [ron Planers, 


Following sizes carried in stock : 





MACHINISTS? FINE TOOLS, 
STANDARD TOOL CO., ATHOL, MASS, 


Catalogue and Price List free. 








FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street. Phila.. Po. 


BABBITT METAL 
Cooke & Co.’s Special Brands, 
SUPERIOR, tor jobbing ana generat use, 
RELIABL 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST. 
NEW YORK. 


36" 





for shafting bearings 
for ordinary service. 





BETTS MACHINE CO., 


WILMINGTON, 


DEL... 








20 in., 22 in., 24 in., 26 in. & go in. 
HILL, CLARKE & Co., 





156 OLIVER S8ST., - BOSTON, 


MASS. | 





Bas 


MACHINE TOOL BUILDERS. 
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CRUCIBLE AND OPEN - HEARTH 


CAMERON SELF-HARDENING Sy T E E L 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


BRANCH OFFICES: 12 Cliff St., New York. 127 Oliver St.,Boston. 228 Lake St., Chicago. 


FOR IMMEDIATE DELIVERY. 


16-20, 20 & 24 inch ENGINE LATUES, 
14 & 16 inch BRASS LATHES. 


--AND— 


= SCREW MACHINES IN LARGE VARIETY. 
Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 














Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES, 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 


THE 
BROWNELL 
ANTI-FRICTION 


Step or Thrust Bearing 





FOR 
Lathes, Drills, Worm 
Shafts of Elevators or 


Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 





dati pe W oRK#, 
13 to 21 MAIN STREET, 


Fitchburg, Mass. 


order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


UNIVERSAL RADIAL” 





Send for Catalogue (E.) 


WILLIAM JESSOP & SONS, L’D. 

















Seececeemmermcmcmen| © FADIALDRILUNG MACHINE 
’ Fe, ‘=gaEMBODY ALL DESIRABLE FEATURES 
JESSOP ag) "Prices sas 8 ur 
FA oe UNIVERSAL RADIAL ORL co 
TOOL ST E. E L eA | S : WIRE STRAIGHTENING AND CUTTING MACHINERY 
Gold Medal, Paris, 1889. : == os 









STRAIG = 
ROOTS’ NEW ACME HAND BLOWER. ePel - 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is durable 
Compact and Cheap ; 











; - 5 > used i low Spindle Lathe. = 
also Portable Forges, Tuyere Can be used in any Hollo pindle Lathe g 





lrons and Foundry Blowers. COLLINS-GOODIN MFG. CO., St. Louis, Mo. 
‘| PRACTICAL HANDY-BOOKS 
i FOR ENGINEERS AND FIREMEN. 
a By STEPHEN ROPER, ENGINEER. 


Each Work FULLY 


Written in plain, practical language, devoid of theo- 
ries or mathématical tormul:e 
Hand-Book of the Locomotive. One of the mos 
valuable treatises ever written on the subject, and con- 
tains a description of the most improved types of loco- 
motives in use. Price, 82.56 
y 


ILLUSTRATED. 


IND 
09 CORTT 
22 COUSlL 


) 
\ 


okey 


+ 
rt 


Mention This Paper. 





CONNERSVILLE, 





cE. M. ROOTS, Mfrs. 





by t ’ 0. 

. Engineers’ Handy-Book. The most comprehen- 
= sive and best illustrated book ever published in this 
tS country on the Steam Engine—Locomotive, Stationary, 

= oe « and Marine—and the Steam Engine Indicator. Price, 
= Aa oe 83.50. M Z 
Ba > $ | Instructions and Suggestions for Engineers 
ES ss = and Firemen, This little book 15 made up o7 a series 

64 FE hy Rs of suggestions and instructions, the result of recent 

=> =~ experiments and the best modern practice in the care of 
Gn Fy Steam Hngines and Boilers. Price, S2.00. 

° wa o> Use and Abuse of the Steam Boiler. Containing 

-F oi £2 illustrations and descriptions of all classes of Steam 


Boilers in use at the present day. Price, 82.00. 
Catechism of High Pressure Steam Engines, 

It contains a fund of valuable informaticn for ngin- 

eers, expressed in plain, simple language. Price, 





BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & C0, 


82.00. 

Hand-Book of Modern Steam Fire-Engines. 
The only book of the kind ever published in this coun- 
try, and treats more extensively on Hydraulics than any 
other book in the market. Second Revised Edition. 
"rice, 83.50. 

Ilia nd-ook of Land and Varine Engines, (on- 
taining a description ot and illustrations of every descrip- 
tion of Land and Marine Fngine. Price, 83.50. 

Questions and Answers for Engineers. (Contains 
all the Questions that an Engineer will be asked when 
undergoing an examination for the purpose of procuring 


(Formerly of alicense. Price, 83.00. 
Beaudry’s Up-| Care and Management of the Steam Boiler. Of 
right Power immense value to owners of steam Boilers. Price, 


Hammer,) 
Sole Manufacturers, 
Also Manufac- 
turers of 
Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg. 


th 70 Kilby &t., 


= 2.00, 

Young Engineer’s Own Book, Containing an ex- 
planation of the Principle and Theories on which the 
Steam Engine as a Prime Mover is Based. Witb 106 
illustrations. 363 pages, lxmo. Price, 83.00. 

FOR SALE BY ALL BOOKSELLERS. 

Or will be sent to any part of the United State 

receipt of the st price, by 

| Boston, EDWARD MEEKS, Publisher, 

! Wiass, E. CLAXTON, Agt. 1012 Walnut St., Phila., Pa, 
bat! s Descriptive Catalogues sent to any address, on application 


sor Canada on 
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LECOUNT’S LIGHT STEEL DOG 







R- DUCED PRICES OF 





y : No. INCH. PRICE. | No, NCH. PRICE. 
X ATTER, 1 34. $ .35 8 2 $i 10 
2 lg BA Small Set of 8 — 5.50 
3 34. 50 9 24 1.40 
4 : << 0 | 10 3 1.50 
5 14 7 | 1 3% 1.70 
6 a Saree 85 12 4 1.90 
7 134..... 1.00 Full Set of 12—12.00 


- W. Decouvun td, 
SOUTH NORWALK, CONN. 









\ 


Jean Bros Steam Pump work 


Western Agent, S.A. SMITH. 23 South Canal St., Chicago, II 
— [NDIANAPOLIS, ND. «— 





5) 
SINGLE & DUPLEX PUMPs. 


HORIZONTAL AND VERTICAL PUMPS. 
Best Design & Workmanship. 
FrRices RepuceD ~~ Send for CATALOGUE. 


FOR SALE AT FACTORY PRICES BY ; 

Branch Offices, H. Eaton, Chicago, IL; James Beggs & Co., N. Y. City; Henry I. 
Snell, Philadelphia, Pa.; George Worthington Co., Cleveland, Ohio ; Hendy Ma- 
chine Works, San Francisco, Cal.; J. Baur, Manistee, Mich.; Liddell & Co., Mont- 
gomery, Ala.; Shaw, Kendall & Co., Toledo, Ohio; Wickes Bros., BE. Saginaw, Mich.; 
A. Leitelt, Grand Rapids, Mich.; Sherriff Mach’y Co., Pittsburgh, Pa.; K lynn & Km- 
rich, Baltimore, Md.; Columbus Supply Co., Columbus, 0.; Rundle, Spence & Co., 
Milwaukee, Wis.; Davis & Co., Rock Island, lll.; Kerfoot Bros., Des Moines, La.; 
Walworth Supply Co., Boston, Mass.; Merrill-Stevens Eng. ¢ ‘o., Jacksonville, Fla.; 
C. 8. Leeds Sup. Co., Minneapolis and St. Paul, Minn.; D. Elsinger, Scranton, Pa. 
Gaines & Glover, Richmond, Va.;_ W. A. Wain, Detroit, Mich.; Kennedy & Pierce, 
Denver, Col.; Shellhorn & Rich, Cheboygan, Mich.; L. Emory & Co., Bradford, Pa. 
Reading Scale and Mach. Co., Reading, Pa.; Dugan Bros., Salem, Ore.; Gardner & 
Co., Portland, Ore.,and Tacoma, Wash.; E. F. Cooley, Lansing, Mich.; Port Huron 
Steam Fitting Co., Port Huron, Mich.; Hutchinson Mfg. Co., Jackson, Mich.; Ft. 
Worth Iron Works, Ft. Worth, Tex.; W. A. Roosevelt & Co., La Crosse, Wis.; 8. 
C. Brooks, Eau Claire, Wis.; J. B. Simpson, Peoria, Il; Haxtun Steam Heater Co., 
Duluth, Minn.; Coleman & Co., New Orleans, La.; H. C. Burke Mfg. Co., St. Joseph, 
Mo.; J. J. Howden, Muskegon, Mich.; W. Pickett & Co., Warren, Pa, H. F. 
Spencer, Green Bay, Wis.; Tennessee Range & Mtg, Co., Evansville, Ind. 


WHAT USERS THINK OF THE 





pli SE Sd 9S IB aE 7p 
Burra STEAM PUM Co 


;» BUFFALO,NY. =5-- 
‘@ 











Hall 


HALL 
STEAM 
PUMP CO., 


We ean state that we have been using the * * * eee ene. | Pp 
ein ate for the purpose of pumping water and quicksand 
® feet deep trom a shaft. The pumps menti ned completely failed to 
accomplish what was required of them. Your pump performed its 
duty perfectly, and is doing so still, At times we have raised 40 yer 
cent. of quicksand 9 feet, and we believe if the pump was kept incon 
stant motion, 50 per cent. could be raised. It was quite suflicient 
to show our appreciation of your pump when we ordered a second, 
and shall shortly require two more for similar work You are at 








91 LIBERTY 
STREET, 
NEW YORE. 


ane 








Steam WATER WORKS, CHIcaGo, ILLS. 









liberty to refer parties to see them in operation, or tor any infor 
mation in our power to give aad 
ump. 
For the reason that if you are “i 
liquids by steam power, we wish to call 
your attention to the > | 
More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 
PULSOMETER STEAM PUMP CO., {20 LIBERTY ST., N. Y. 


LAKE PARK 
interested in raising water or other 
mim CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER, 
Call or write for our new % page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Ares 
TAPS, DIES, REAMERS, ETc. 





FINE 








LICHTNING AND CREEN RIVER SCREW PLATES. 
solt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and (ther Labor-Saving Tools, Send for Price List, 


WILEY & RUSSELL MFG. 


ALUMINUM $2.00 PER POUND. 
THE PITTSBURGH REDUCTION C0. 


95 5th AVE., PITTSBURGH, PA., U.S. A., 


Offer commercially pure aluminum at the following 
rates at Pittsburgh, Pa.: 
Lots of 1000 Ibs, and over, $2.00 per Ib. 


co.. GREENFIELD, MASS. 


LATHE 
CenterGrinder 


For trueing hardened 
centers In place, 











Lotsof 500 Ibs, and over, $2.25 per Ib. A cheap and effective tool, 
Lots of 100 Ibs, and over, $2.50 perlb. needed in every well-reg 
Lots of 50 Ibs. and over, $3.00 per Ib, 


ulated machine shop. 
Write for prices to 


RUMP BROS. 
MACH. 60. 


WILMINGTON, DEL. 


SLEASON MACHINE TOOLS. 


Lathes 22 inch to 72 inch swing. 
Planers 26 inch to 84 inch wide. 
Special Characteristics: Great weight, 
Great Power and Excellent Workmanship. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON 


Smaller lots, $4.00 per Ib, 

Metal guaranteed to be equal in quality to the 
best metal manufactured by any other process. 
These prices will be rigidly maintained, and it is 
the intention of the Company not to reduce this 
ice for some time. Fair notice will be given to all 
arge consumers before any further reduction is 
made. The metal can be drawn into wire, stamped 
or spun into shapes, and makes solid castings of 
one-third the weight and superior in strength, sec- 
tion for section, with castiron. Weight for weight, 
tisstronger than steel used for structural purposes. 
Che public are invited to investigate the metal for 
he many purposes to which it is applicable. 


( 




















SMOOTH ORTHINCTON 


PUMPING 
MACHINER 


Henry R. WORTHINGTON, 
NEW YORK, 
PHILADELPHIA CHICAGO 
ST PAUL SAN FRANCISCO 


oO 
‘/ 
INSIDE & OUT, “3 











Castings for High Speed Steam Engine. 


CYLINDER, 4 in. x 414 in, 







BOSTON 
S™ LOUIS 
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T. SHRIVER & CO., IRON AND BRASS FOUNDERS, g = 

333 E. 56th St., N. Y. City. 2s 

wa 

ets of Castings for Engine illustrated above, with Cast co 

f t Rod a Rock Shaft, and Brass Bear | = 

Ja, be i la ered on boat or cars, in this city, on re mo 
ceipt of 345.00, This include 


uve print of working drawing 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The resuits obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


PonD ENGINEERING C0., This System of Feed Water Heaters the Best 





AND THE 
CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
is the simplest 


Purifiers, Injectors, &e. 
HEATER 


on the System. 


Has Straight Tubes 


Send for ILLUSTRATED CIRCULAR, 








St. Louis. Chicago. Kansas City. Omaha. WS OUT 
ee 
THOS. H. DALLETT &CO EATAND PURIF 
“ ' ' HEATAND PURIFY 
1305 Buttonwood Street, THE WATER 
ee ae Ww intone Fostof Ne 2at- 
Portable Drills, Soe ae 
Hand Drills, perf tiegon 
Boiler Sheli Drills, Histories of Tolls an 
Light Drill Presses, BridgeportBoiler Works 
Special Machinery Bridgeport, Conn. 





POND ENCINEERINC CO., ACENTS, 
8T, LOUIS, CHICAGO, KANSAS CITY, OMAHA. 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces = well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable eco nomy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


74 CORTLANDT STREET, NEW YORK. 








SEND FOR CATALOGUE 





_ |WESTCOTT CHUCK CO., ONEII, LY 








MANUFACTURERS OF | GEARED CHUCKS. 
Jaws eo 
LATHE and DRILL Pench. “ince 
| 1014 1014 * 
CHUCKS. | 
1514 17 
"| a aot 
SEND FOR CATALOGUE. | *4 23°C 





“THE HORTON LATHE CHUCK ” 


has sustained the tests and been the S$TANDARD for F 
YEARS, — 


HYDROSTATIC [YfACHINERY, 


PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS. 


&c., &C. 


WATSON & STILLMAN, 
204-210 E. 43D ST., N.Y. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. IL SEND FOR ILLUSTRATED PRICE LIST. 


ad ANG OS es SON | le Oo OO 0 
THIS CAN BE USED AS A UNIVERSAL INDEPENDENT OR ECCENTRIC 
SA CHUCK WITH BETTER SATISFACTION THAN MANY 


; 











Over Tare UNORED sizes an nd 
kept in sto 


THE . HORTON & SON CO., 


WINDSOR LOCKS, CONN., U. S. A. 


styles of Chucks, made and 








MANUFACTURES 4 


"(0 (GsHMan GoxG lc 


4ARTFORD: CONN. 


(ATALOGUE 


ROM 
: 261NCH OF CHUCKS 


INCLUSIVE 








AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. 
tion requiring high, even 
ature. 


No. 80 Nassau Street, New York. 
Weltmyer Patent Furnace, 


Fcr burning screenings, cheap fuel, etc. 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRI* BURG, PA. 








Estimates made for any mechanical opera- 
and controllable temper- 

















and Traction 
boilers of all 


Ide Auto, Engines. P 
Engines, Steam Road Ko 
desc ene. 
New York Offic 


New Fr aah Cie 
Kilby $ t., Poston. 


Bal..m ore Offic Tnomas K. CakEy & Bre 
Licht $ St RRnaors 


at th Ta Live-Steam Feed-Water = 


Guaranteed to Prevent Seale in Boilers. 
any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING CO., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


PATENT OILERS, cvinDer stout 


FEED CUPS. 
Government IP sc 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & CO, °****rivtisHers, “"° 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 


1888 CATALOCUE FREE ON APPLICATION. 


FRICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 


x to 


, FLEMING & KIMBALL, 17 Dey St. 
JOHN Post, JR. & Co., 70 








i] Using 

















JAS. HUNTER & SON, 
North Adams, Mass. 


SIMPSON’ 5 CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps wate: 
and grease from the ex- 
haust of a steam engine 
without back pressure, pre 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 















SrImICA. 


Graphite Paint 


For Boiler Fronts and Smoke Stacks, 





| Ei Tw Ay vats will last two years. Send for Circular. latterfrominjury, and pass- 
qually xd forall Iron Work exposed to extrem ee po eet, : 
temper: fire ‘8, Salt air, acid fur 1, oe. ’ . crs by from annoyance 
F : and damage, Send for cir- 
Joseph Dixon Crucible Co., cular to 


Manufacturers Pencils and Graphite Specialties, 
| JERSEY CITY, N. J. 


KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts.,, Phila., Pa., 
Or A. T. ARTHUR, Selling Agent, 18 Cortlandt Street, m t 










































‘““SWEETLAND” | Emery Wheel Tool Grinder. 
: ee Emery Wheel Mig. Co 

" Guar unter { Successors to 

* Satisfactory Springfield 
Glue & Emery 

SEND FOR DISCOUNTS. {we Wheel Co., 
SPRINGFIELD, 

THE HOBSON & PETTIS MFG. CO.,| 22» au 
Nl’s’d Circular 2 3 
Est. 1849. NEW HAVEN, CONN, No. D. ; 
Patented Sept. x >) 
2h, 1883. mt 
“ mi 
CHAMPION SCROLL CHUCKS + 
. pal . 23% 
In 5 sizes, for foot Lathes and all classes of light > g ry 
work. Adopted as standard and kept in stock by = : os 
the largest firms making such machinery. For sale - @ = 
at all supply stores. Ask for our Champion Chuck. J ® 
| on c 
THE D.E.WHITON MACHINE CO. | Fa Oe 
Oo . 
NEW LONDON, CONN. <| x NEW a Sn 
2190 zO~MF¢ 
SEND FOR CATALOGUE. z = SN - — 3 : 
RCESTER MACHINE SCREW CO. | faa ie a 
ap | momo = 
— * oo": 
| PATENT UNIVERSAL SCREW-CUTTING CENTER 
. DEPTH ANGLE AND 

unutceusers of Set, Cap& | J. WYKE&CO., TWIST DRILL GAUGE. 





Fine Machinists’ Tools —E. Boston. Massa.—Send for Ciren'-~ 


Quickx-Action VISES, 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. ’ 
DROP FORGINGS. 


Machine Screws, Studs, etc. 











The best non conducting material known 
0 


for Steam Pipes and Boilers. Can be 


easily removed and_ repeat- “{rade-many 
edly reapplied. 


ITS PLASTIC NATURE INSURES AN AB- 4 
SOLUTELY TIGHT JOINT. W 


Requires less thickness than any other 






















covering. 
FOSSIL MEAL C0., 2 Cedar St., N. Y. 
For removing Flues from Locomotive and Stationary Boilers 
One man can cut five hundred (one end, ina day. In use in the 
leading Railroad Shops of the country, Combination Cutter 
for removing 2 in., 21-4 in,,212in. and 3 in. Flues, $50. Sent 
on approval to Railroad Co.’s, Liberal Discounts to the Trade, 
VANCE TUBE GUTTER CO., Geneva, WN. Y. 
COLD MEDAL FOR SUPERIORITY IN PRESSES. 
Panching, Stamping, Cutting, Blanking and Toggle-Joint Drawing Presses. 
We have just been awarded the Gold Medal for 
at the Paris Exposition, over all competitors, 
THE STILES & PARKER PRESS CO., 


— THE — 
—1i1s 8 9— 
203-7 Center Strest, NEW YORE. gto ETOWN, CONN, 


f, EPUBLIQUER 4 : 
FRANCAISE eS 
a fd Pa} 











Vance Lightning Flue Cutter 
THE STILES & PARKER PRESSES STILL IN THE LEAD! | 
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Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 


MED SMe 2, 









y P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Solid and Shell Reamers, Beach's Patent Self-Centering Shucln, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


A = PATENT ADJUSTABLE REAMER, Lathes 


thoroughly celta s 
Planers, |BLAISDELL ENGINE LATHES 


2 and practical. A set 
AND 


Drills, UPRIGHT DRILLING MACHINES. 


oy size, from 
GREAT VARIETY OF STYLES AND SIZES ON HAND 


Slotters,| HILL, CLARKE & co, |Q, SAUNDERS? SONS 








ITH he, 








Send for Circular. 























: 156 OLIVER ST., BOSTON, MASS, MANUFAC 1 RERS X ~~“ ORIGINAL 
‘ _ FE TRADE MARK. 
Wk means PEGKS PRI Deon ee Te emt. TRE Wa 
NEW HAVEN MANUFAC’G CO.. BEECHER & PECK, NSSONN. BEWARE OF IMITATIONS. 
, - None genuine without our Trade-Mark d Neg le 
eee DROP FORGINGS sr ster leit Hand oot Pipe Cuiting 
JONES & — MACHINE C0 BEECHER & PECK, NEW HAVEN CONN. neg iy cas Se YONKERS. NLY 








SIO UZ UD) ENO 
" Blowers, EXHAUSTERS,: 
HEATING FURNACES. “7M 
HAND BLOWERS, BLACKSMITH DRILLS. 





and Milling Machines. Agents, MANNING, MAXW 
MOORE, 111 ERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET. 


HILL, CLARKE & CO., 


General Selling Agents, 


Eeends Lathes. seen’ Lathes, Foot Lathes, Upright pve 
ELL 














ADANIS 


A Altomatic Bolt- Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4’ to 6”. 





The simple st and most durable machine in exist- { 


So > , La - ence. The threading head is made entirely of steel. 
SPRINGFIELD, WT. | ' oe |} No links, levers, spri ing rs, CapS, cases, blocks « ir die 


SEND FOR CATALOGUE. 
“SLNNOOSIGC 4¥O4S SLIM 





rings in « bout the he d Sep: te Heads d Dies 

156 OLIVER ST., BOSTON, MASS. THE NATIONAL |/ 7 Furnished. w'Wielan tae Geabtiedive clecular aad eeice 
pS ist to ? ——— 
out water = Capitol Mfg. Co., Rees St. near Halsted, Chicago, Ill, U. S. A. ; Ee 








L. W. POND MAGRINE co. 


Manufacturers of and Dealers in 


Iron Working Machinery. 








“HEATER, |J.a-FAYeco22=25, 1. A THE 


BUILDERS OF IMPROVED 


A brass coil Heater de- FOR 
eat ce na “i fie WOOD-WORKING MACHINERY fg TOOL MAKING, 


9° > ‘ Embraces nearly 400 Machines for MODEL MAKINC, 
er at 210° Fahrenheit. . 






PLANERS A —_ PLANING & MATCHING 
SPECIALTY. FF 300,000 Horse Power Saretge Monit, Teerig He GiGi << 
152 ag ices Low. /. Variety and Universal KS 3 tare: I 
, , Isfaction unlversal. on — 
Union St., wooD WORKERS. ae - 
, — AMERICAN WATCH TOOL 6O. 
hades siesatgatan THE NATIONAL PIPE BENDING C0., Band, Scroll and C ‘ire ular Saws,Re = 
MASS. sawing "Machines, Spoke and Whee 





82 River Street, NEW HAVEN, CONN 


FLATHER IRON PLANERS. wall BOLT 


Machinery, Shafting, Pulleys, et« 


3 All of the highest standard of excel Ww ira. Mass. 
ence. 


= W. i. DOANE, Pres, D, L. LYON, Sec SCREW CUTTING, CRINDING AND EXTRA 
FINE WORK. 


TACHINER sa ron 0 GF Olen 


For Reducing and Pointing Wire, 


coreg. ADAPTED TO POINTING WIRE 
ODS AND WIRE FOR DRAWING. 


For ba ih or Information, address the 
Manufacturer, 


| s. W. GOODYEAR, Waterbury, Ct. : 
LACKAWANNA FINE TOOLS, 


GREASE CUP ATHOL, MASS, 


Will Save its Costin Oil SEND Stamp For Fuut List. 
alone Several Times (| ay » 











Beautiful Designs. Accurate Workmanship. 
22, 24. 26 and 30 Inch. AND 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


KEUFFEL & ESSER:GO,, 127 FoLton st., NEW YORK. pe | a 
FACTORY: HOBOKEN, N. J. BEST . 3 Z é - SIZE & 


ney DRAWING MATERIALS, &c. 
H. B. BROWN & CO, 















i WK 























IL. §. STARRETT, 


Manufacturer of 

























































' SUPERIOR SWISS” DRAWING INSTRUMENTS. EAST HAMPTON, CT. per Annum. hl dutta 
“BEST GERMAN” DRAWING INSTRUMENTS, ofits ALSO IN LABOR, Anup 
PARAGON, DUPLEX, UNIVERSAL, ANVIL . 
pte HELIOS, wy Process Papers, Scales, Trian- GURTIS & SURTIS, + a DRIPPING AND SPATTER- rN BOYNTON & PLUNMER, 
8, T’-squares, Drawing Boards, &c. G. 
™ . FULL CATALOGUE ON APPLICATION OG JOHN ST., Bridgeport, Ct., U.S... A POSITIVE PORCE FEED with the Y WORCESTER, MASS. 
: me A MANUFACTURERS OF most PERFECT REGULATION and Manufacturers of 
A, The FORBES PAT. DIE STOCK, - bapa pet ( ate phy INTE No E in opera Sh M hi 
IMPROVED AND P . ion yet attainec a le e for the 
WILLIAM BARKER & CO., Pipe Cuttin cad Uaneadve ; hubrieati on ‘of ma ‘hine ry. Wo rks aping ac Ines, 
ataniantirars of Machine ete equally wellin every possible position 


A portable cuttin and thread- 
ing machine with a 

can with ease thread pipe up to six 
mm inch diam. No vise is required 

™— SEND FOR ILLUSTRATED CATALOGUE, 


Drilling Machines, 
Bolt Cutting Machines. 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST,, 
6 i BL HICKORY Maslin’s Patent _Pulsator Pump. 


CINCINNATI 0 Cheapest and 8 est Aw tomatic Steam Vacuum 

5 ® Pump. Handling DIRTY and GRITTY 

Send for Circulars and Prices. LIQUIDS without Wear, Oil or Care. 
Simple, Economical, Ffficient & Dt rable | 


*h one man 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 











Send for Catalogue. 


Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores, 






















ri rrr ih a a is i ih a SEND FOR OUR 1890 CATALOGUE. “on, Waser Works, Balticatn, ¥ Irriga we | T. R. ALMOND 
J “¥ ah Ti sp o 3 “a l STERLING ELLIOTT, NEWTON, MASS. : — ral —_ ic aoa ses Pee — all () 88 2 85 Washington i 

7 yw Circulars )HN ASLI N, SOLE “a ton | 

- Tae Oe el erie rirti ti ir E MANUF’RS, 165-167 1st St., pn City, N. J Sea) BROOKLYN, N. Y. 














MACHINIST'S SCALES, in every 
PATENT END GRADUATION spike [able pile 
We Invite Comparison for Accuracy with all others. | logue, Stationery &c. 


2, 
EVERY SCALE QUARANTEED, SEND FOR LIST. THE FINEST OF MECHANICAL TOOLS A SPECIALTY, er be S17 
COFFIN LEICHTON, SYRACUSE, N. Y. Cc. B, JAMES, 98 Lake St., Chicago, Il. b res : 


Ks) —() THE “EUREKA” PIPE CUTTER tj ae EXCLUSIVE | "SPECIALTY , 
1S THE BEST AND CHEAPEST MADI p = . THE CINCINNAT MILLING NAG 69 


A NEW INVENTION, 


Co SURE GRIP STEEL TACKLE BLOCK. 


nae 








est in them kas, Write } ciate lon 
FULTON IRON & ENGINE WORKS, 
29 BRUSH STREET, 














No. 1 Cuts % to1inch Pipe « : $1.00) Nos.1 and 3 will] @ . - aE re ' 7 
A NEW JAW No.2 “ %,to2 * 1,50 ~ cut all sizes from % CINCINNATI. O75 DF established 1s DETROIT, MICH, 
about oncea vear will make No.3 “* rto2z “ : 4.65) to 3 inch 


this Cutter last until vou 
forget when vou bought it, 
as the body never wears out 





Any Jobber can furnish this tool to you at these prices. D Mi ra E re Fe e C U L , TO x S. 
PANCOAST & MAULE, A 


Warranted to Cut Straight. 243 and 245 South Third Street, Philadelphia. 


SATIN = CARY & MOEN 0 “ W. C. YOUNG & C a Wercoster, age. Our Steam Damper Reguteter ts the mont perfect ang: See 
TELM WIRE ‘OF: av pes CRN S Eng ine Lathes, Hand Lathes, machine in the market. Price, $60 and $100. Any one ean apply 
EVE STEEL PRINGS.. NEWYORK C17 FOOT POWER LATHES, SLIDE RESTS, ETC. it. Send for circular to Mason Regulator Co., Boston. 























14 
WILLIAM SELLERS | & Cco., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSTOR WORKINGIRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE 
Hamilton 


THE LON & AML TATTER UL i 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate 
Multiple, elt and Steam: 
Driven 


ss, Punches and Shears, 


(7, OVER 300 SIZES. 


ALSO 
~~ ; p Power Cushioned Hammer, 
~ Send for New Catalogue, 








—— 








THE OPEN. SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER, Sizes 30’, 36”, 48”, 
60", by any desired length. 

OPEN-SIDE EXTENSION PL ANE RS, Sizes 72” wide x 48" 
high x 10° long, up to 120” wide x 72" high 
x W’ long, 

Open-Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DETRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


i 9 ASME MACHINERY Co. 


ILEVELAND, OHIO 
Manufacturers or ** ACME yy 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 




















PAT. DEC, 5, 1882, 
PAT. DEC, 4 1883, 
PAT. AUG, 25,1885, 





SHARTLE’S 


SAFETY SPLIT SET COLLARS 


SET SCREWS PROTECTED. 
NO BOLTS USED. 
MONKEY WRENCH USED, 
STRONG, LIGHT AND NEAT, 
MADE IN ALL SIZES BY 


The Middletown (Ohio) Machine Co. 
THE BOOKWALTER CASTING CO. 


Are now fully prepared to furnish Steel Casting: 
on short notice, of any size and pattern, made unde: 
the BOOK WALTER AND ROBERT PAT- 
ENTS. These castings are guaranteed to be sound 
and true to the pattern, and of unequaled tensile 
strength and ductility. Address 


The Bookwalter Casting Co., Springfield, 0. 











CASTINGS 


IMPROVED 
15 and 20 INCH 


Crank Shaper. 


te" Stroke changed while machine is running 








t* Stroke adjusted while machine is running. 


~~ 


ger stroke positive, and will plane to a line. 
t®©° Work can be bolted to all sides of box table. 
te Table removable, allowing work to be bolted 
to saddle on the cross rail. 
te Indexed swivel vise, with centers, 
wer 
insuring stiffness. 


plenty of metal, 





aarge cones, ample power, 


eer” Accurate fitting ; quality guaranteed 


. 
+ 

per Also making 20", 26” and 32” geared shapers, 
t 


#” Write for prices and full descriptions 














TRE Something New! The most usefu 
One, two, three, and D patented improve 
ODGE g AVIS ACHINE O0L 0, four spindle drills for ment in drill presse: 
' light work. KR for years is applied 
CINCINNATI, OHIO. ! ! 

masters novse: ISENSITIVE 

G4 CORTLANDT STREET, ] 
Spindles driven Over 1,000 in use 
wit single, endless Buy the latest and 


NEW YORK 
WESTERN HOUSE 
G8 & 7O SOUTH CANAL ST., 
CHICAGO 


See adyt’s, pages 15 and 16. 


best. Special ma 
chinery to order. 
Catalogue of fine 


belts, L arge driving 
pulleys, tightenerand 
-- ariable speeds pro- 
vided, 


Ll 
L tools free. 
Dwight Slate Machine Co. 


HARTFORD, CONN. 
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SOUTHWARK FOUNDRY & MACHINE CO, 

















pa __ PHILADELPHIA, PENNA. 
BOILERS. | BLOWING AND 
TANKS. | REVERSING 
STEAM ENGINES. 
HAMMERS, — CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. — STEAM PUMPS 


SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


BEMENT, MILES & CoO., 
PHILADELPHIA, PA. 


—BUILDERS 0F—— — 





FOR 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


THE HILLES & JONES CO., WILMINGTON, DEL, 


MANUFACTURERS OF 
MA ai HINE TOOLG, vesi'shops:tocomotive and Gar Builders: ets. 


es z. 











<~» 
en Sr La hrm a, n Improved 
Ls Hittes. & yones | a Boiler Plate 
—_ = —? ‘i Planer. 


—" Sizes. 








®; 8x20’ length 
of cut. 


CASTINGS 


vatterns. Soft castings for finishing. Patterns made to order, Parties requiring work are invited to 
sorrespond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 





Rough and finished 
to order, All kinds 
of castings in green 
or dry sand and 
loam. Large variety 
of gear and pulley 





All GENUINE 
WiCeTs SH MABUFACTURES 


REG.TRADE MARKS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


NICHOLSON & WATERMAN M’F’C CoO., 


PROVIDENC (CE, R. I. 








LATHES. BOLT & NUT 


MACHINERY 


BROACHING 





OUTTING-OFF 
MACHINES 


TRAVERSE MACHINES, 
DRILLS, FACING 
TRAVERSE MACHINES, 

BORING BOLT LATHES, 


MACHINES, 
SPECIALS, 
&c,, &G, 


THE AERATED FUEL COMPANY, 


425 Main Street, SPRINGFIELD, MASS. J. H. BULLARD, Manacern. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


+ Represented by WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago; and St. Louls. Sept. 29, 1885. 
W. S. COLLINS, 171 Broadway, New York. CHILION JONES, Gananoque, Can. G. M. SMITH, July 5, 1887. 
Los Angeles, Cal. ALDEN SPEARE’S SONS & CO.. 3 Central Wharf, Boston. KALAMAZOO Feb. 5, 1889. 
SPRING AND AXLE CO., Kalamazoo, Mich. DUNKIRK ENGINEERING CO., Dunkirk, N.Y. $e July 23, 1889. 

(We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 


STAY BOLT 
THREADERS, 
&c., &c, 














Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 


drop forged steel. Six sizes, 
CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
WILLIAM ST., NEW YORK, 325 DEARBORN ST., CHICAGO, 


ADAPTED TO ALL KINDS OF WORK.—POSITIVELY TRUE. 


NICHOLSON’S EXPANDING MANDRELS. 


W. H. NICHOLSON & CO., WILKES-BARRE, PENN’A. 


BALL AUTOMATIC CUT-OFF ENGINES, 


TRIE, PA. 
The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & 
NEW YORK SELLING OFFICE, 15 CORTLANDT 


160 








STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


tn Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
construc ted for heavy and continuous duty at medium 
or high rot: itive speeds. Highest attainable Economy 
in Steam Consumption and superior regul ution guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
; to 100 H. P. for driving Dynamo Machines @ specialty. ] 
= Tilustrated Circulars, with various dat. as to prac tical 
Steam Engine Construction and performance, free by 


———— mail. Address, BUCKEYE ENGINE CO., ~~ _— STEAM | ENGINES ; 

40 TELEPHONE BUILD=NG,) N. W. ROBINSON, 154 Washington St., Chicago, Ills. 

SALES AGENTS W. rr SIMPSON, 48 CORTLANDT STREBT, X. Y. }; ROBINSON & CARY, St. Paul, Minn, Fur VARIED: 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. Joh 


Sole T4«--ge0g and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. Foret TAKE! 


BLESSING'S PUMP GOVERNOR. |= me 






















= 
2S 














WAYNESBORO, PA. 


the pressure in heating systems is greatly reduced be- 


yi i a ” 2 
r] ‘ 
l ers 
t For use in returning the water of condensation to C | by Of | is (It Ws 
+ steam boilers under special circumstances, as where s ’ 





low boiler pressure, or Where sufficient head room is 











| lacking - used in connection with a steam pump, NON-CONDENSING, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- CONDENSING COMPOUND. 
ing quantity of waterto bereturned. Nostuffing boxes| 40 TO 1,000 H.P. 
are used in its construction, and friction is reduced anon 
oes a Car be adapted to suit a wide range Send for Circulars. 
of conditions, —— 
Send for cireular of Blessing’s Albany Steam 4 
Trap. Blessing’s Water Circulator and E.P. HAMPSON & CO., 
Purifier, and Blessing’s Renewable-Seat | 36 CORTLANDT ST., 











Stop and Check Valves, NEW YORK, 
Sole Eastern Agents. 


“_-~BLBANY STEAM TRAP CO., Albany, H. Y.|S3e see ASR 


69S.ClintonSt., ,enicege: 


“OTTO” GAS ENGINE WORKS.|————— 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., Branch Office, 151 Monroe St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 


& GUARANTEED ver‘cent Less Gus than ANY dotng the eame work. 





‘A GENUINE “CORLISS.” 
EAGLE  &¢> 
ANVIL 
3 WORKS, 


) Trenton, N. J. 











The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 




















: Z AN DUZEN TEARN Mi G 0. - ; we 6 than any other Vise. Always 
CAS EN CG | N E The best Engine in America for Heavy Work. parallel and cannot be broken. 
WILLIAM TOD & CO., Send for Circulars, 





ANO BOILER. NOCOAL. 

NO ENGINEER. 
\No Extra WATER RENT 

or INSURANCE. 

INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
Send for description and prices 
@ Van Duzen Gas Engine CO., ESR eg CSI AG ; - awe 
60 E. 2nd St., CINCINNATI, O. d to Locomo- 
Tho J. A, MACKINNON MACHINE 00, Agents, 22 Warren St, K. ¥ ENGINES from 15 to 400 Horse Power tive Hngine sed 
trade or the user. bend for Catalogue. ‘ 


THE TWISS AUTOMATIC ENGINE SAW MILLS 1° GENERAL MACHINERY [tri ‘veonine 


CLASS ENGINE. NEW YORK STORE, 46 Cortlandt St. | bridge work. 


At a very Low Prico 
THOMAS P. SIMPSON, Washington Manufactured 
D.C No atty’s fee until Patent ob by 
tained. Write for Inventor’s Guide 
As applied for Drilling 


Manufactured by 
J. J. McCabe, Engine Frames. 12 Sizes and Styles of Nut Machines 


Boawwany MILLING MACHINES |——rzczzmmmre ers Se | sesso om sons mnoe 
; 3 Sizes and Styles of Washer Machines. 





Youngstown, Ohio. ‘ 7 Fagle 
nvil.—bes 
EXATL SE Y’s Cast Ste el 
PORTABLE POWER DRILL, ha ) | Hom. “ratter 
at lish anvil L 
With Automatic Feed and Quick Return. 


7 © ee 
pA 
LIGHT. COMPACT. HANDY. lower ww 


Bolt and Nut Machinery 


12 Sizes of National Bolt Cutters. 














Specially adapt- 





6 Sizes and Styles of Rapid Bolt Cutters. 








5 Sizes and Styles of Bolt Pointers. 


15 Sizes and Styles of Bolt Headers. 















= CURTIS RETURN STEAM TRAP. | sizes ana stytes or spike Machines 
NELSON W. TWiSs, 25 Different Styles and Sizes. oe 
F . : s 2g Ve « 4 ‘SK Lhe 
Se TL Te tetere Parcheen tes. sae HILL, CLARKE & co., stat ee 3 Sizes of Car Pin Machines. 


sure. automatically in ae : ae : 
to the boiler, go Fon 7 Sizes and Styles of Wire Nail Machines, 


high or low pressure 5 Sizes and Styles of Bulldozers. 
Manufactured by Also large variety of Tools in this line, making 
CURTIS REGULATOR C0. complete outfits for Bolt Shops. 
Boston, Mass. application. Apply to 
General Agencies : 


roo titerty st... | THE NATIONAL MACHINERY CO. , 


ALSO VERTICAL AND YACHT ENGINES. General Selling Agents, 
156 OLIVER ST., ° BOSTON, MASS. 


| A BEVEL GEARS, OUR NEW 
Cut Theoretically Correct, 
For particulars and estimates apply to 
sonoonteaeseeaary® (OIN. BORING LATHE 








Catalogue sent on 


Maehiniet, il If you are boring cast, malleable iron, steel 66 N. 4th St., Phila.. Pa 
; - or brass, on Engine Lathes, you are losing money. : 6 age oy 
BREHMER BROS., You shou:d use Boring Lathes 108 Sth Ave., Chicago, Ill. TIFFIN, OHIO. 





440 N, 12th St, Philadelphia, Pa, “ e 
. pe If you have thousands of small pieces to 210 S, 3d St., Minneapolis, Minn 


di iplic ate With absolute accuracy, use this Lathe. 707 Market St, St. Louis, Mo. BarRNARD’S SEPARATOR 


SEND FOR OUR LATE $27° If you are making small valves or pet coc ks, Seen for Circular No. 17. For Separating and Removing Entrained 
this is the Latie for the purpose. Water from Live Steam 3 











wa ! Bip Bore i re is ede ee al seca, Sena $1.00 for Condense Water, Oil Dirt, Etc from Exhaust Steam 
and shape or size le ends, -] ° , , , “9 
i is I OF 59" If you are using old-style machinery or Catalogue D. SPECIAL DESIGNS FOR SURFACE CONDENSERS, 


duplicate work, you a e losing money. 


te An inexperienced boy can handle the Lathe. 
NEW AND SECOND-HAND peo Turret is operated by lever or screw. 
t#"" Spindles of crucible steel thi it may be run 





No charge when $10 
worth of goods are or- 
dered. 














at almost an y speed without heating 
rer oe provided with journals that will wear a Over 550 pages, fully 
lifeti illustrated. 
— large cones for wide belts, 








onl With this tool you can meet any competition 


a 
on your work 
t=" The price is low. Write for cut and descrip- 
tion. 


We make Turret Boring Lathes 12’, 13’’, 15’, 16”, 


siealidediagsce THE rete WATER EMERY 
JusT ISSUED. {Lanes g. Davis Macnne Too Co, @ TOOL GRINDER. 


% Cl N Cl N N AT l 5 O H 10. It hasno pumps. No 


J L A R D valves. No piping to 
A N HOUSE: 
it ‘ ¢ P 4 L 5 EASTER OU 


supply it with water. 
It has nothing to get 

64 CORTLANDT STREET, 
62 COLLEGE PLACE NEW YORK. 


out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
—-AND-— WESTERN HOUSE: 
72 WARREN STREET, 68 & 70 SOUTH CANAL S‘% 9 : " 
—= a a 
CHICAGO, ILL. W.FL& John gl Co., Rockford, ML, H. BICKFORD 
N EW YO R K. See advt's, pages 14 and 16, Address No. 1995 Ruby Street. " LAKE VILLAGE, N, H. 


FRASSE &C0.,| Geo. A. BARNARD, 


92 PARK ROW,N.Y. {18 CORTLANDT 8T., NEW VORK. 


























give vastly better re- 
sults. 

Sold subject to ap- 
proval. Send for full 
description and price. 


4. 5 and 6 Ft. SWING. 














BORING AND TURNING MILLS, 
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“Brown & Sharpe Me, Ca, 


PROVIDENCE, R. 1, U.S. A. 


UNV ERAL =— 
== TAND LATE, 





It often takes the place of a Screw 


Machine. 


Descriptive Pamphlet Mailed on 
A pplication, 


B.A SMITH, Western Representative 


23 SOUTH CANAL S87, 


CHICAGO, ILI... 


UNIVERSAL HAND LATHE. 


:> Hartford, Conn. == 
MANUFACTURE 


PLANERS 


To plane 16 in. x 16 in. x 3 ft., 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 


+ 
+ 


THE PRATT & a COMPANY, 


SHAPING MACHINES 


With 12 in. and 14 in. stroke, all 
feeds automatic. 


PRICE List 
—AND— 
Discount Sheet 
SENT UPON APPLICA- 
TION. 

WESTERN BRANOH. 

100 West Washington St., Chicago, Ills, 











NILES TOOL WORKS, 


HAMILTON, OHIO. 


PLANERS A SPECIALTY. 


New Patterns 1889. 


Strictly first class. Moderate prices. Perfec- 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- — 
ings. The 2 
smoothest 
running 
Planers. 


NEW YORK, 


PHILADELPHIA, 
98 Liberty St. 


PITTSBURCH, 
705 Arch St. 


CHICACO, 
Penn Building. 


Phenix Building. 





MAN UFACTURERS OF 


BILLINGS’ PATENT DOUBLE- tov 


RATCHET DRILL, 


For Morse Taper Shank Drills. 
Packer Ratchet Drills, 
_ Paeker Boiler Ratchet Drills. 
? Packer Auger Ratchet Drills, 


DROP FORGINGS 


Of Every Descttoticn, of Bronze, Copper, Iron and Steel. 





WARNER & 
OW AREY, 


CLEVELAND, OHIO. 


Machine Tools 


FOR 


B lronzBrass 
Work. 


= _., Send for 
a 
“——— jllustrated 
Catalogue. 


| THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 








JENKINS BROS? VALVES. 


¥& very valve tested and warranted, all parts interchangeable. 


WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 
$} hould you order INSIST on having Jenkins Bros.’ Valves. 


B77 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


W. FIFIELD, 


ication. 


“a Photographs 


and Prices turnished on app! 


— 


Lowell, Mass., U. S. A. 
.} 





—S=——_ J.W.A 


Manufacturer of ENGINE LATHES 


— from l6to48in. swing Uui 











THE GREAT SUCCESS 


sale of our IMPROVED MACHINE TOOLS in the East has decided 
us to open, January Ist, 1890, a 


NEW MACHINERY STORE 


ey, 


64 Cortlandt St., New York, 


Under the management of W. H. HARRISON, late with E, P. BULLA RD, 
WE WILL CARRY A FULL LINE OF NEW DESIGNS OF 


IRON AND BRASS WORKING MACHINERY. 


and see us before buying. 


THE LODGE & DAVIS MACHINE TOOL CO., 


NEW YORK. CHICAGO. CINCINNATI. 
See advertisements, pages 14 and 15. 


Attending the 


je Come 





GEAR WHEELS AND GEAR CUTTING. 


LEXINGTON GEAR WORKS, LEXINGTON, MASS. 
BOSTON GEAR WORKS, 137 HIGH ST,, BOSTON. 
(GRANT) SEND FOR CATALOGUE. 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, o 
anything in Machinists’ Tools or Sup 








WE BUILD FIVE (5) SIZES 
eee @ Soe UNIVERSAL MILLING MACHINES. 


NEWARK, N. J. re 
No. 0, No. 1, No. 2, No. 3 and No. 4. 
EBERHARDT’S 


PATENT 


DRILL PRESS. 


No. 1 & No. 2 READY FOR IMME: 
DIATE DELIVERY. 


Give us a call and we can satisfy you. 


Send for Descriptive Circular on 
Universal Milling Machines. 
THE 


GARVIN MACHINE CO. 


OFFICE AND WORKS: 
LAIGHT & CANAL STS., 
NEW YORK. 


_ EBERHARDT'S 


Patent 


GEAR CUTTER. 





- <— - 
JEAR AND RACK CUTTING TO ORDER. 


plies. 


W. P. DAVIS, 


gant N. Y 





BORING MILLS. 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs: 


SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 





J. M. ALLEN, Present. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, SEconD Vicr-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





THE G. A. GRAY CO. 
Qincinnati, Ohio. 


PLANERS 


AND 


LATHES 


A SPECIALTY. 


chy PRATT 





a LeeaWORTE 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 














Qi," Cutting Ott INE © 


HE eNDEYMACt INE 


Wd u.m.caARPENTER &, 
PAWTUCKET.R.1. 


ONN 
N° Go oe ge) 
(CENT \aoseie) : 


NGTO 


OUR 











MANUFACTURER SOF 


ae ae 


R 





